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ABSTRACT

This paper investigates, through the use of analysis

of variance, the possible extension of use life of U. S.

Army T-10 Troop type main parachutes. The U. S. Army

Natick Laboratories, located in Natick, Massachusetts,

furnished data acquired from destructive testing performed

on 105 T-lO ,reserve parachutes and 110 T-10 main parachu+es.

Recommendations are made for a two-year extension

of use life beyond the current ten year limitation on T-10

main parachutes. Other recommendations are also made

concerning revising military specifications and centralizing

* of parachute test facilities. The reader is also referred

to Part Two of this report which develops a controlled test

plan to be employed in future testing of parachutes in an

effort to obtain an optimal use life while minimizing the

number of parachutes to be tested.
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CHAPTrER I

INTRODUCTION

Description of the Problem

in February of 1973, the U..S. Army Aviation Comvmand

Headquarters, located in St. Louist Missouri, initiated a

new testing program concerning the age-life extension of

air items, which. 3ncluded mlain parachutý-s, reserve para-

chutes, and parachute harnesses. Recently, the U. S. Army

Natick Laboratories,-located in Natick, Massachusetts, by

the use of a samplipg and testing program1.textended the

Useful service life of T..10.reserve parachutes to 12 years

-from date of manufacture and. of T-10 pergunnel parachtite

*harnesses to 13 years from date of manufacture, Natick

Laborat orieas is, now'conducting a similar testinig programn

opon T140 troop-type main parachute* in an effort. to Justify

a compareble age-life extennion as was done for the-reserves,

Natich's9 plans include designing a programn which will call

for continual sampling -into the futurs with the presumption

of someday Justifying- even further extensions of service

life. In-the past, 1-10 personnel parachute assemblies

have boee kept i~n verVice fo-r either 10 years or 'fo~r 100

jumps, whichever occurred first. It has been recottmended

that tile 100 jump .liftitation be removed as it cannot be

supported by engineering deta. -In th* future, it will no

,;
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longer be necessary to keep count of the number of accrued

jumps per parachute.

Natick LaboratorieE. has subsequently completed

-destructive testing of 110 T-10 main personnel parachute

asaemblies and has supplied this data to the author for

statistical analysis. In addition, the results of destruc-

tive testing completed on 105 T-10 reserve personnel para-

chute issemblies, which. had been tested previously# were

also supplied to the author.

KExmination of-the dote concerning the physical

properties of the C~anopy material is the subj~ect or this

report.. In o supplem~entary report* listed as Part.1I,

investigation of suapension line and.'riser data will bea

undertaken arnd reeommended test procedures and methods are

developed fax the purpose of future porachute testing,

Dese.Ltion of -the. T-40 Parachute

The m~ilitary uses of the parach~ute are varied aod

Complex, but the one most~ commonly recognited is its

association with -the Army paratrooper. Virtually'all

ailitary Juaps are done in zmass drops and Oaks use of the

static line type of deployment. Thc Army also has some

specially trained groups of paratroopers wh~o are proficient

itt free fell and skydiving. In the case of static line

deploymento the paratrooper's parachute opens immediately



upon his exit from the aircraft. The parachute is designed

to get the soldier to the ground as quickly as possible

while maintaining a safe rate of descent. To expedite a

rapid descent to the ground, military ai-craft generally

drop the paratroopers at an altitude of 1500 feet. T-10

parachutes are capable of withstanding tremendous forces

and . very large Safety factor is included in their design.

The parachute is subjected to its maximum forces Ofter the

jumper has gone through o period of free fall, during -which

hib velocity has iticreased. -In the case of high-speed jet

aircraft ejections. free-fall is necessary prior to the

opening of the parachute. The iteediate openinq of the

Parachute dt high jet speed. could very essily injure the

jumper or destroy the parachute. A free (4ll allow! t.h

jumper to decolev-ste to a safe opening speed, while blilwine

him to fall to a lower altitude, thus lowering 'Io chances of

injury from cold temperatures, from exposure to lower atoas-

pheric preasure,.aftd froo oxyge" starvatiori. A 4uto*Atic

openinq device is often used-to release the parachute at..a

. .eset altitude and is designed to function at a ce$'tain

prescribed atmospheric oressure.

The Static line type Or military perSCnel type

parachute requires no action by the soldier e%;cept to exit

the aircraft. The static line is fastuned to the airplane

and it pulls the parachute ctnopy fro= the pic c-
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deployment bag, and then breaks away as the parachute

deploys. The soldier's weight provides the activating

force while the static line and a portion of the pack

remain attacN.d to the airplane. For all training or

other premeditated jumps in the military, the main para-

chute is worn on the back and an emergency reserve para-

chute is worn on the front. Both parachutes are attached

to the same single harness.

* The U. S. Army T-10 troop-type parachute is the

standard rig currently used for military paratroopers, The

T-1O consists of seven major components; the static line,

the pack, the deployment bag, the canopy, the suspension

4 lines, the risers, and the harness.

The static line, as previously indicated, is used

to automatically open the pack and thus release the

parachute. The assembly consists of a heavy length of web-

bing, which is usually eight feet or more in length and has

a tensile break strength of at least 4000 pounds. At one

7. "end of the webbing is a heavy snap fastener which snaps

onto an aircraft anchor ring cable and at the other and is

the steel ripcord cable and pins.

After the paratrooper leaves the aircraft, the

force on the anchoictd static line pulls the ripcord pine

from the cones and unlocks the pack. The pack is the only

I ..

| -4mI 1 @@ l@I !•• 1 @ |
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non-load-bearing part of the total parachute system and it

functions to contain the suspension lines, canopy, bag, and

harness. It is made of rugged, durable canvas or of heavy

* nylon and is supported by an internal metal frame with

several spring stiffeners. Military packs vary in size

and shape and may have two or more locking cones depending

on the design.

The deployment bag is best described as a safety

device to insure that the jumper does not become entangled
with the canopy during the opening of the parachute. It

also serves to discourage canopy and suspension line

entanglements by allowing the lines to deploy prior to

releasing the canopy for inflation. It has the shape of a

* / pillow case and the canopy is simply S-folded and methodi-

cally stuffed into the bag.

The T-10 canopy is a 35 foot nominal diameter, 10

percent flat, extended skirt type. It narrows to a 34 foot

.. diameter at the bottom edge, or skirt, and is best described

as a nylon cloth polygon of 30 sides constructed in a para-

bolic shape. It consists of 30 gores (similar to a pie

sliced into 30 equally sized pieces) with each gore

consisting of five panels. (See Figures A and B.) The

canopy consists of over 1300 square feet of nylon cloth

connected by about 3700 yards of nylon thread in well over
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750,000 stitches (25). The five panels of each gore are

identified by the numbers 1, 2, 3, 4, and 5, starting at the

skirt edge and proceeding up the canopy to the apex. Simi-

larly, the gores are numbered from 1 to 30. Diagonal seams

are cut and sewn at a 45 degree angle to the centerline of

the gore. This is known as bias construction and is used

to provide maximum strength and elasticity. The skirt and

apex vent hems are reinforced with one inch nylon webbing

to insure that a tear does not completely separate the

canopy.

The suspension lines on the T-10 parachute run

continuously from a connector link near the harness up

through tho canopy to the apex, and then down the opposite

side of the canopy to another lower connector link. Since

the lines are continuous, only 15 separate lines are used

to form the suspension line network, although it appears

that 30 lines are used when viewing the parachute from the

skirt of the canopy to the connector links. The radial or

main seams of the canopy enclose the suspensior lines, but

they are only sewn to the canopy at the skirt and apex vent

seams, The suspension line itself is made up of several

nylon cords covered by a loosely woven nylon sleeve. The

greatest strength comes from the inner cords.

At the ends of the suspension lines are short strips
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of nylon webbing which connect to the harness. These are

known as the risers. Attached to the risers are the guide

loops and knobs of the steering controls while the free ends

of the risers contain the male fittings of the canopy

releases. The canopy release is designed to quickly release

the canopy and risers from the harness whenever necessary.

The harness forms a sling about the jumper; it

primarily consists of the main lift web on which the jumper

sits, two leg straps, one chest strap, crossed backstraps,

and sometimes a lateral backstrap. All of the metal fitting

on a parachute are known collectively as hardware. They

are made of cadmium-plated steel and have minimum load

requirements set at about 5000 pounds tensile break

strength (25).

Virtually all military pilot and plane crew para-

chutes now have automatic opening devices (since there is

no reserve worn for emergency jumps) in the main packs,

while the military paratrooper may have a similar device

located in his reserve chute pack. These devices operate

F' barometrically and in the case of the airman, the device

also has a timer that operates in case of an ejection at
I

a lower altitude than the one set on the opener. In the

past, when the paratrooper had a parachute.maifunction,

the normal procedure was to manually deploy his reserve
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parachute. On many occasions, the reserve chute would

become entangled in the main chute during the deployment.

The U. S. Army has recently developed an automatic opening

device which deploys the reserve chute by the use of a

gas-fired projectile. The reserve parachute is fired to a

full extension perpendicularly out from the body of the

jumper, which allows it to inflate without the risk of its

entangling with the main. This has nearly eliminated the

chances of a double malfunction caused by the two chutes

becoming entangled, which is one of the major causes of

death in both sport and military jumpihg.

Malfunctions are not a common occurrence in para-

"chuting, although an alarming number of people believe that

a parachute jump is like flipping a coin, in that you have

a 50-50 chance of survival. In reality, a malfunction is

an oddity which is seldom, if ever, witnessed by the average

paratrooper. In the military drops of thousands and

thousands of troops each year, the number of fatal jumps

can be counted on one hand. During the year 1973, for

example, there was only one fatality from a military static

line deployed jump. Moreover, fatalities inevitably occur

from operator error or from poor packing procedures. In

the last seven years. there were over 2,040,000 Army pars-

trooper jumps, and during that period, there has been no
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recorded failures of canopy material, suspension lines, or

* risers due to strength deficiencies. In fact, an extensive

examination of Army, Navy and Air Force jump records has

failed to produce a single instance of injury, at any time

period, attributable to such failures.

..
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CHAPTER II

PARACHUTE DESIGN CONSIDERATIONS

To determine the types of strength tests that should

be performed on a parachute, it is necessary to understand

some of the forces that the parachute must withstand during

the opening sequence. All parachutes are designed and con-

structed with the old idea that a chain is no stronger then

its weakest link. Each component of the parachute and its

attvndant connecting links, from the saddle of the harness

to the apex of the canopy, must be capable of carrying its

share of the peak stress load which occurs during the

opening. During the deployment of the canopy, there are

actually two distinct forces: snatch force and opening

shock force.

The snatch force is the shock produced on the para-

trooper when the parachute assembly is fully strung out end

is suddenly being accelerated, or towed, to the same speed

"as the paratrooper. It occurs just prior to the opening

shock force. The suspension line tension reaches a peak

atresa value priox to canopyj flation end then drops

momentarily. The snatch force is dependent upon both the

difference between the velocity of the paratrooper and the

velocity of the c-inopy assembly when the suspension lines

are fully extended, ard the drag area of the entire assembly

12
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at full suspension line extension. The U. S. Army uses bag

deployed canopies as the snatch force is considerably reduced

due to the canopy being less developed, or opened,, at the

time of full suspension line extension. Actually, the

canopy does not emerge from the bag until full extension

has been achieved. The semi-elastic-property of the sus-

pension lines is instrumental in absorbing a substantial

amount of the jolt caused from the snatch force, Switlik

Parachute Company tested a canopy with highly elastic lines

over 25 years ago and, although the snatch force was consid-

erably red~uced, the lines proved to be impractical due to

*cold weather cau-sing them to become brittle* Experimentation

has also been done un noi-s~trotch lines and has shown that

the snatch force, to the jumper and to thea parachute are

increased tremendously. Snatch force is also reduced by

decreasing the suspension line longth#.and by using light-

weight nylrop (since when loes weight tiut be acceleratedp

lass force is generatied).

The second distinct force, is the opening shocko
which is the decelerating force exerted on the paratrooper

following the snatch force, It is caused by the acceler-

ation of the open canopy arid its entrapped volume of ait,

It is directly proportional to the canopy@s filling rateý

which in turn is dependent upon the porosity end size of
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the canopy. The greater the porosity and the larger the

size of the canopy, the longer it will take to fill with

air. Each canopy shape has its own opening characteristics

regardless of the weight of the paratrooper or his velocity.

To reduce the opening shock force# several methods may be

employed. Theoretically, an increase in filling time. dis-

tributes the drig force over a. greater period of time and

of distance$ and thus effectively reduces the opening shock

force. One method of. achitving this effect is to increase

the porosity of the canopy, l..., by increasing the rate of.

air flow through the fabric of the canopyo through.the spex,

or through similar manufactured slots. The permeability of

the fabric is then an important design consideration in

canopy construction. Another method which may be employed,

along with the method Just mentioned, is to-increase the
size of the canopy, which in turn increases the filling time.

The inward curved skirt of the parabolic T-10 canopy allows

loss air to enter and thue provides a further decroase in

filling time.

There is very little 'availble data as to the

numeri4al values of the forcom experienced upon a parachute

canopy and its components during the opening cycle. However,

eose testing has been done an streight-diployed (no bag

pack )v 28 foot flat aircular parachute* and on bag-deployed



28 foot flat circular parachutes. Measurements were made

at the risers, using a 200 pound weight, of the forces

experienced at a terminal velocity opening. Keeping in mind

that the T-10 in a baig-deployed 35 foot flat circular para-

chute, an indication of the attendant forces may be

ascertained from the graphs in Figure C and Figure D (25).

figure C shows the farces experienced by the straight

deployed paraithute which shows that the xnatch force and the

Ad opening shock force occur almost simu~ltaneously* and that

the snatch force is the greeterk reaching a Ptak of around

NR 1800 pounds. the useetihss of bag deployment can be seen

on inspection of Figure 0. The jumper, at his maximum free

fall velocity. experiences a maximum foame of around 1200

1pounds as the bag device, slows down the opening of the para-

chute, end spaces the snatch fates and the opening- shock

force further aport. Sinte the paratrooper has. slawed

slightly durintg daployaont# there is lass differential air

speed to'contend with. Also* since the two forces follow

each other rather than take affect at the seon time, the

strain oo both the paratrooper and the parachute is reduced.

The Snatch force and the openlog shock 'force are,

in reality, mucN lees on the paratrooper exiting a ailitary

aircraft and equpped with a I'-10 isaarehute. The T-1D's

ismediatis in-flot-ion end the poratroopez's low Velocity at
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the time of exit from the aircraft both serve to keep the

differential air speed very low. In addition, the 35 foot

diameter and the parabolic construction of the canopy work

to effectively reduce both snatch force and opening shock

force significantly below those of the 28 foot canopy shown

in Figure C and D.

The U. S. Army Test and Evaluation Command has also

accumulated some data concerning the types of forces experi-

enced by the parachute during airdrop at high altitude drop

z Jnes. Instrumented tests of opening forces on a T-10 main

parachute at 11,000 feet altitude recorded a maximum opening

force of 2340 pounds. A similar test on 24 foot diameter

T-10 reserves at 11,000 feet altitude recorded a maximum

force of 4162.9 pounds:(21). This data is part of service

tests performed on perrsnnel and cargo chutes under severe

test conditions and is not representative of the forces

experienced during an average deployment.

This chapter on parachute design considera-ions is

supplied so that the reaver. will better understand the

forces involved in parachute fynctions. Further analysis

of the implications of these forces and strength degradation

due to age life _-ill be reserved for Part II of this report.



CHAPTER III

TEST PROCEDURES EMPLOYED

11 Procedures Used at Natick Laboratories

There are numerous tests, both destructive and

nondestructive, which are available for the purpose of

testing parachute canopies and assemblies. It is question-

Sable whether any one test i4 better than another and, for

this reason, the general procedure is to use a combination

of several tests. For the original tests, which were

performed on the population of reserve parachutes, Natick

Laboratories chose to use break strength, tear strength,

and air permeability experiments. Air permeability tests

were discarded by Natick during the second testing program,

which was performed upon the main parachutes, as they

appeared to have little, if any, correlation to actual

component and material strength. As a result, only break

strength and tear strength tests were performed on the

main parachutes, and these tests provided six independent

data sets for the canopy material. In an effort to devise

a conventional method to under~tand fabric structure, the

canopy material is compared to square-ruled paper. The

square ruling forms a'matrix which involves both the

arrangement and marking of the individual squares, and the

network of the intersecting lines which are at right angles

*19
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to each other. In the matrix, a vertical row of squares is

referred to as the warp yarn (running parallel to the panel

seams) and is designated as an end. A horizontal row of

* squares is referred to as the filling yarn (crosswise to

the warp) and is designated as a pick (23).

The break strength tests were performed in both the

warp and filling directions for each sample, and also, the

percentage elongation prior to break, in both warp and fil-

ling directions, was recorded at the same time. The tear

strength tests were also performed in both warp and filling

directions.

The canopy material tested fbr both the reserves

and the mains was Type I (weight 1.1 ounce/square yard)

rip-stop weave nylon as described in military specification

MIL-C-7020. The weave pattern for Type I canopy material,

has reinforcement ribs in both the warp and the filling,

/ which form a pattern of squares as shown in Figure E (31).

There must be a minimum of 6.5 repeats of this uniform

pattern per inch and it serves the purpose of preventing

rips and tears from easily spreading throughout the canopy.

A partial listing of required physical properties of Type I

nylon are shown in Table 1 (31).

In accordance with military specification require-

ments, Natick Laboratories tested five specimens in each of

the warp and filling directions for each sample value given,

L}
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FIGURE E

RIP-STOP CANOPY MATERIAL WEAVE PATTERN
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TABLE 1

'hys~ical Prsoerts of Type I Rip-stop Weave N-ylon

Property Requirement

•.: ',ht, u:.: : .per sq;,3re yard, maximum 1.1
Ti ck-Ie s s, incheos, m a x imIIum .003

Dreaking striwrith, , strength,

Pound.--; er inch,, ninimurr

Wo- rp 42,00

rifling 42.00

Elongation, per cent, minimum

Warp 20

Filling 20

Tearin.g strength, tonflue, pounds, minimum

Warp 5.00

Filling 5.00

Air permeability, cubic feet per minute o"

air Qer square ffiot of cloth 100t20

Yarns per inch, minimum

Warp 120

Filling 120

Twit, turns per inch. minimum

Warp 5
! milrling i ,

tI
, i- -•, .
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i.e., each sample value given is the average of five

indiv.'.Jual tests.

In the breaking strength and elongation (ravel

strip) test, a specimen was prepared by cutting a rectangu-

lar shape of canopy material one and one-half inches in

width by a minimum of six to nine inches in length. The

specimen was then raveled down to exactly one inch in width

by removing equal amounts of yarn from each side of the

strip as shown in Figure F (31). An Instron tensile test

machine, which contained a load and elongation recording

mechanism, was then used to break the strip of material.

The machine was adjusted to run at a uniform rate of speed

of approximately 12 inches per minute. After the specimen

was placed in the jaws of the Instron tester, a slight

tension was applied to the material to remove the looseness

and wrinkles. The breaking strength and the percentage

elongation of the sample was then calculated from the

average of the results obtained by breaking five specimens.

The tear strength (tongue) test involves preparing

a specimen of parachute canopy material, which is three

inches in width by a minimum of eight inches in length,

with the short direction parallel to the direction being

tested. A three inch cut or tongue is then made perpendi-

cular to the short side and the specimen is then ready to

be placed in a tensile testing device. Natick made use of
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/ . FIGURE F

O BREAK STRENGTH SPECIMEN

A'
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the same Instron tester for the tear strength tests by

* placing one tongue or strip of the specimen in each jaw

and then tearing the specimen for a distance of three to

four inches. Tearing strength was then recorded as the

average of the five highest peaks of resistance registered

during the tear. Figure G (31) indicates how samples for

a tongue tear test may be cut from a parachute panel. This

is precisely the same procedure that is used to cut samples

for the break strength tests and, as explained previously,

the tearing of these ten specimens will provide two sample

values to be recorded, one in the warp direction and one

in the filling direction.

Natick Laboratories has, in the past, conducted

many test programs upon parachutes and has published

numerous reports concerning the results of these programs.

Very little useful information was taken from the previous

publications from Natick, as well as from other sources,

due to incomplete data listings, different types of

parachutes tested, different types of teats used, and the

fear of the introduction of additional effects in the

analysis of variance experiments performed in this report.

Use of other data would have been compromised by having

been collected by different operators, by having been

recorded by the use of different #machines, and so forth.

o,
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FIGURE G

LAYOUT DESIGN FOR CUTTING SAMPLES

Lo.
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* Procedures Used by Other Facilities

An extensive amount of information concerning the

testing and analysis of parachutes over the years by various

organizations, both military and civilian, is available

from the Defense Documentation Center located in Washington,

Do Co

The most useful information provided by sources

other than Natick Labs was that obtained from El Centro,

specifically the reports published by Mr. Jay Boone

(2, 3, 4, 5 ) Mr. Boone reported on tests performed on

1.•! 183 parachutes which ranged in age from new to 15 years.

Of 18 parachutes in the 15-ysar old group, only six still

N_ retained sufficient breaking strength to moet military

specifications. but lost of strength was not detected in

" * tear or burst strength*. He concluded that no effect

could definitely be ascribed to age.or to fatigue caused

by use, Further, he suggested that the useful service life

of a parachute should be counted from the time of opening

of the containers in which they are pecked upon shipment

from the manufacturer, as there is often a two year

waiting period before opening.

Although the types of tests conducted, the types of

parachutes tsoted, and the n,.-Aber .3f. testing facilities

were many and varied, analysis of test results and conclu-.° I
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sions derived therefrom were all very similar in nature.

The author reviewed numerous selected reports and publi-

"* cations and, in addition, visited various parachute test

facilities located at the U. S. Army Natick Laboratories in

Natick, Massachusetts$ the U. S. Naval Aerospace Recovery

Facility in El Centro, California, and the U. S. Air Force

test facilities at Kelly Air Force Base in San Antonio,

Texas and at Eglin Air Force Base in Fort Walton Beach,

Florida. The repetitious nature of all the test programs,

publications, and results reviewed was clearly evident.

Although use we* not made of the. date collected

from other facilities, it was interesting to note the many

testing procedures which are available for uie in parachute

strength analysis. In addition tu th*' tasts described, end

LOW in this report, use could have also boen made of burst

strength .tets, seem strength teats in both sectional and

radial directions, teating energy tests, fluidity tsist,

fatigue teots, abrasion tvats, and air permeability teats,

There ore criteria .for use with climatic chambers to test

resistance to light, heat, color fastness, pezsae.ence of

"finish, effects of humidity, ind effects of various dyss.

In short, it is a science within itself to determine which

tests are viable.

A complete bibliography of related studisa on pare-

chute strengths, age life studies, etc.,, is included at the
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erd of this report.
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CHAPTER IV

ANALYSIS OF DATA

Appendix F contains a complete listing of the data

on both the reserve and the main parachute populations

which was supplied to the author by Natick Laboratories.

This information wds recorded on 741 computer cards using

69 columns on each individual card. Each card represented

one sample, and an explanation of the type of information.

and card column location is provided as followst

Column I This coluwn was used to record the

type of parachute using the code I

for reserves and the code 2 fur
[--i'coins.

Columna 2-T Serial number of the parachute,

Columns 8-12 break strength in the warp direction

and recorded in pounds. A blank

6pace in this column in the listing

in Appendix F indicates that there

was not e value recorded for this

sampl4. This procedure is followed

throughout the Appendix.

Columns 13-17 8re.k strength in the filling direc-

tion recorded in pounds.

Columns 18-22 tlongation at the time of break,

30
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warp direction, recorded as a pv-

centage.

Columns 23-27 Elongation at the time of break,

filling direction, recorded as a

percentage.

Columns 28-32 Tear strength in the warp direction

recorded in pounds.

Columns 33-37 Tear strength in the filling direc-

tion recorded in pounds.

Column 38 Location from which the pa-•achute

"was obtained. Numbers were used for

coding purposes with number I repre-

senting Fort Benning, number 2 repre-

Yqma, Arizona, number 3 represepting

Fort Bragg, number 4 representing

Alaska, number 5 representing South-

east Asia, and number 6 representing

the Canal Zone,

Columns 39-40 Thenumbar of the gore from wh-ch

te eample was taken.

Columns 41-42 The panel from which the sample was

obtained.

Columns 43-45 The ego, recorded in months, of the

1: parachute frow the date of manufac-

ture to the dote of the test.

-,V
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Columns 46-48 The number of recorded jumps for the

parachute. A blank in the column in

Appendix F indicates that this infor-

mation has either been lost or des-

troyed. A zero in the column indi-

cates that the parachute has never

been used for a jump.

Columns 49-51 Break strength of the suspension

lines recorded in pounds. A zero

for this entry, as well as for the

remaining entries discussed below,

indicates that a value was not

recorded.

Columns 52-55 Suspension line elongation at the

time of break•and recorded as a'

percentage. -

Columns 56-59 Break strength of the first :riser

and recorded in pounds-.$

Columns 60-63 .Break strength of the second ri&er

and recorded in pounds.

Columns 64-66. Age of the first riser, recorded in

months, from the date.of manufacture

to the'date of test. Although the"

risers are a permanent part of the

..canopy assembly, it was found that

., ,£• •- • !.'• ', • • d' • "',,,,u•
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they usually had a different date of

manufacture from the canopy.

Columns 67-69 Age of tha second riser, recorded

in months, from the date of manu-

facture to the date of test.

This data deck will be maintained on file and is

available to interested parties.

Appendices A, B, C, D and E contain descriptive

statistics which were calculated for various combinations

of the information and data supplied on the computer cards.

There were 105 reserve parachutes tested from which 201

samples were recorded and there were 110 main parachutes

tested from which 540 samples were recorded. Each of the

five appendices provide information concerning the variable

under test (break strength, elongation, or tear strength),

- population size (N), mean value, standard deviation, variance

and range of values for the population under consideration.

In appendix A, the parachutes are compared by type, i.e.,

whether the sample was taken from a reserve parachute or

from a main parachute. In Appendix B, the entire parachute

* population is examined as a function of age only. The age

of the parachutes, from the date of manufacture to the date

of test, varied from six to twelve years. In Appendix C,

-descriptive statistics are provided as a function of both

"type of parachute and the panel from which the sample was

,<.a
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taken. This analysis was undertaken to check for strength

losses in the higher panels of the chutes as compared to

* the lower panels. During the-opening of the chute, a much

higher stress is subjected to the panels near the apex than

to the panels located near the skirt. In Appendix D, an

investigation of the parachute population is recorded as a

function of age and type combined. Finally, in Appendix E,

the parachute population is compared as a three-way function

of type of parachute, age of parachute, and panel location.

The purpose of these five appendices was to provide

§ the author a starting point from which to determine an

experimental design for further testing. 'A large number of

roughly drawn graphs were used to check for trends and

correlations and to decide what type of statistical tests

should be performed. Appendices G through L are used to

record the results of a number of analysis of variance

experiments that were designed and implemented as a result

of the study of Appendices A through E.

Due to the inaccuracies associated with simply

inspecting graphical representation of data, analysis of

variance was chosen as the statistical procedure to be

employed in analyzing the data in Appendix F. Analysis of

variance has the advantage of taking the total variation

contained in a set of data and reducing it into the compo-

nents which can be associated with possible sources of

i-/

f~
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* . variability, i.e., it separates the variation that may be

* !present into individual components and then these components

may be analyzed in order to test certain hypotheses. Analy-

sis of variance then shows that the variation between

sample averages is or is not commensurate with the variation

of the population. If the between sample variance is sig-

nificantly greater than the within sample variance, it can

be concluded that the samples were not, in fact, drawn from

K the same population (12).

The variance ratio test, or F test, is used to

check for significant differences. The variance ratio is

defined as F, which is equal to the greater estimate of the

variance of the population divided by the lesser estimate of

the variance of the population. The greater this variance

ratio, the less likely it is that the treatment means are

equal, since ideally the F ratio should approach unity.

Tables have been created showing the value of F which will

be exceeded with a civen degree of probability for various

sample sizes. Such a table was used to check for signifi-

cance in each of the analysis of variance tests performed

in this report (19).

In Appendices G, H, and I respectively, a single-4I
factor analysis of variance was performed first on the

reserve parachutes, than on the main parachutes, and finally

on a combined population consisting of both. The single
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factor considered was the age in years of the parachutes,

from the date of manufacture to the date of destructive

testing, as defined in Appendix B. Each Appendix contains

the analysis of variance table with the "between years"

variance defined as "YEAR" and the "within years" variance

defined as "RESIDUAL" or "ERROR". The F values as found

for each of the six different variables in each of the

three populations are shown in Table 2, along with the cri-

tical F values at the one percent significance level (a=.Ol).

The results of these single factor experiments were useful

in that block designs, i.e., an equal number of replications

per cell, were not necessary and, therefore, the entire set

of data was included in the tests. The results of the tests

were surprising as the reserve parachute population showed

significantly greater strength losses with age than did the
/

main parachute population. In all cases, with the exception

of the elongation warp in the combined parachute population,

the hypothesis that the mean strength values at each age

period are equal was rejected at the one percent level. In

fact, most of the values are significantly larger than the

corresponding critical F values at the one percent level.

It was expected that the main parachutes would show greater

strength variation due to their much more frequent exposure

to the elements and to the repeated stresses suffered as a

Abw
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result of their use. The reserve parachutes spend most of

their use life in the container with p.riodic repacks being

the only exposure to abuse that they receive. The initial

implication is that using a parachuta frequently is much

better for its maintaining constant strength properties

than in not using it at all. This theo;ry is supported by

the U. S. Navy Aerospace Recover, Faci ity in El Centro

since, in a number of their publications, they have noticed

an increase in strength of nylon due to a work hurdening

effect caused by the strainG of the opening shock (4). An

inspection of Appendix, D which describes the descriptive

statistics nf the parachutes by type and by age shows that

in the earlier years, th'o rese-ve parachutes have consider-

ably better strength properties than the mains but these

values fall off rapidly in the later years. During this

period, the valwes of the mains appear to remain fairly

constant when ct'pared -with the values of the reserves.

Further statisticsl andlysis app6ared necessary as the hypo-

thesis- f equal means cannot safely be rejected using a.

compietely randomized desiqn without first testing ell.

sources of variatiun.

To attempt to isolate the sources of variation and

reduce the error variance estimate, it was necessary to

perform a second analysis of variance. The tabulation of

I
*1
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these tests is given in Appendices . and K. A randomized

complete block design was decided upon and was achieved by

* selecting data cards from the complete data set which would

e: allow for equal replications within cells. In Appendix J,

a two-way analysis of variance was performed upon the reserve

parachute population using sample location (panel number)

and age as the two factors. A good design could be accom-

plished only by having two replications per cel due to

fewer tests having been performed on a per parachute basis

in the reserve population. This analysis was run primarily

as a control since the results were needed only for the

purpose of comparison with the results of the same analysis

run upon the main parachute population.

The panels were included as a factor, since a8

stated previously, most of the decelsrating forces esso-

dciated with the opening of the parachute are concentrated

: in the panels near the apex while the panels near the skirt

. of the chute experience very little strain. The purpose of

this procedure was to determine if these high strain rates

cause significart loss or gain of strength properties in

localized areas of the canopy, and in so doing, determine 3

the importance of recording the number of jumps to which a

parachute has been subjected, Obviously, the panels on A

reserve parachute would be expected to show no significantly

,9'. . *.. '~.......................... .
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different strength properties, since the average reserve

* parachute will never be used for jumping except in an

emergency. In Appendix K, the same analysis was run upon

a selected portion of the main parachute population which

contained five replications per cell. Since there were

two factors of interest in this design, not only could the

individual effects of age and panel location be determined

but also their interaction. What this determines is whether

or not an older parachute experiences a significant lc*s

or gain in strength in certain areas of the canopy during

opening shock while a newer parachute .might not, or vice

verse, Table 3 on the next page gives the F values recorded

from Appendices J and K. In this table, double asterisks

(*) are used to indicate significatice at the one percent

confidence level and single asterisks (0) are used to signi-

fy significance at the five percent confidence level.

The results of the two-factor experiments. "isted in

Table 3, compare favorably with the results obtained in the

previous single-factor experiments in that the years' effort

is clearly shown to be more pronounced in the reserve Para-

chute population than in the main parachute population, In

only one case (teat strength fill) was significant losse"

of strength shown between panels. As shown in the ýobla.

this occurred at the five percent confidence level in the

. ½
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reserve parachute population. Obviously, this strength

variance could not have been caused by the effects of

jumping, since the reserves are generally never used. Only

the break strength warp in the main parachute population had

a larger F value for years' effect than the respective

resbrve parchute population. This was contrary to what wea

observed.in the single-factor experiment for the same

variable. Although paIt of this difference can be attn-

buted to different population sizes and associated degrees

of freedom, the importance of searching for trends over the

entire tqst range is emphasized rather than drawing conclu-

*ions from results obtained from any single variable analy-

* sis.

• The reailts of the two-factor experiments having

again implied t'Vt use say be better for a parachute as

oppo•ed to non-uSe, since the mains have less significant

strength variation over a period of time, a three-factor

experiment was designed to be performed upon the main pars-

chute population. A randomited complete block design wea

again used with the factors to be considered being age,

panel location, and number of jumps. Since there are no

jumps recorded for reserve parachute*, they were excluded

fro* this analysis. This analysis was performed to better

determine the effect of Jumps on strength losses. A new
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set of data cards was chosen with five replications per cell,

Only 215 samples were used in this experiment due to a sub-

stantial amount of mnissing information concerning the number.

of jumps. The fact remained that the main paractutes still

had lower average strength values than did the reserve pare-

chutes, since the only conclusion which could be reached

from the previous tests was that strength losses occurred

more rapidly with age in the reserve populaLion than in the

main population. In Appendix L, the results of the three-

factor analysis are shown and a summary of" the F velu.s

with indicoted levels of significance is given in Table 4,

As expected. thor. was a consistently signtficamt

difference for the effect of years at the ooe percent level.

What was not expected was a similar significant effect

traceable to the factor of Jumps, The iffect of th.t Juaps

was pronounced in every cose at the one percent level *xcept

In the case of the elongation fill test, 'which we .:. the

only case which did not shOw some significance V.- i

effect of years. A years and Jumps interectioA w-t, detactez 4

at the one percent level in both elongation tests and in

both tear strength tests. No interaction at all ws.s estecteld

in the break strength tests. The implication of this inter-

ection is that either the older or the newer parachutes ar*

mor- affected, so to *tgientth loates or gains, from the

i:J -
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Variable Effect F-Values

Elongation Fill Years 1.66

Jumps 2.21"

Years-Jumps 2.75*0

Panels 1.36

Years-Panels 0.89

Jumps-Panels 0.91

Years-Jumps-Panels 0.38

Tear Strength Warp Years 2.95*

Jumps e.6600

Yeare-Jumps 3.51*0

Panels 2.48

Years-Panels 0.13

JuMpS-Psnels 0.77
i-Yea a-Juvmps -Pans Is 0.22

Tear Strength Fill Years 5.*

Jutmps 4.96"*

Years-Jumps 4,34•*

Panels

Years-Panels 0.85
SJumsa-Panel. 1q14 •

SYears-Jups-Panele 0.75

bas
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effects of being jumped.

If the results of the three-factor analysis could be

assumed to be correct, the number of jumps would have to be

accepted as an important criteria in determining the age

life of a parachute for useful purposes. Haoweverr subse-

quent to this test, it has been discovered that most of the

logbooks of the parachutes, in which the number of jumps are

recorded, are in themselves very inaccurate. At the time of

* issuance of the parachutc, a logbook is included in the

pack and is supposed to remain there throughout the use-

life of the parachute. Each jump for which the parachute

is used is then supposed to be recorded individually in

this book. Virtually all of the original logbooks have

been destroyed or lost. The general corrective procedure

is then to issue a new logbook and to allow ten jumps for

each year from the date of manufacture of the parachute. A

close inspection of the data in Appendix F verifies the sus-

picious nature of many of the values for jumps when compared

with age. Typically, a new logbook for a parachute of around

seven years of age would carry. -Ihe entry "70 jumps carried

over from first logbook" and then might have three or four

individual jumps recorded. Approximately 40 percent of thl

parachutes reflected these similarities of jumps proportion-

al to age.



47

Since many of the jumps have more or less been coded

to reflect the value of the years of age, the jumps effect

could then carry the sarie significant difference levels in

any analysis of variance results, i.e., an increase in the

number of years of age of a parachute is nearly always

accompanied by a parallel incremental increase in the number

of jumps. However, the effect is too pronounced to be

disregarded.

The logical conclusion must be that the data con-

cerning the jumps included in this report is highly unreli-

able. This only increases the importance of the two-factor

and one-factor analyses which compared a population of para-

chutes (reserves) in which the-number of jumps were known

* •to be near zero to a population of parachutes (mains) in

Swhich a number of jumps were known to have been accumulated.

* l The results of the three-way analysis, however, still cannot

be disregarded as they are in direct contrast to the results

of the single-factor and double-factor experiments.

In one of the Natick publications by Cowie and

Yelland ( 8 ), a single-factor 'analysis of variance was per-

. formed, using the number of jumps as the treatment effect.

k This was the only previous instance of the use of this

procedure for testing purposes that the author could find;

however, the results of the Cowie and Yelland experiment

- - . - ., ;
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were of doubtful worth since they failed to realize that an

age effect was also present. The parachutes were chosen

only as a function of the number of jumps present and no

effort was made to determine dates of manufacture.

4
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CHAPTER V

RECOMMENDATIONS AND CONCLUSIONS

Summary of Recommendations

The following recommendations are made as a result

of the analysis of the data in this report and of the

analysis of information accumulated from supplementary

sources:

(1) An immediate two-year extension to

the current ten-year age limit on

T-1O troop-type personnel parachutes.

This two-year extension should give

sufficient time for recommendation (2)

to be completed.

(2) A controlled test plan, as will be

I. :designed in Part II of this report,

be immediately implemented in an

effort to justify further extensions

of age life.

(3) Current military specifications be

revised to include two separate sets

of requirements: one to maintain

quality of parachutes received from

the manufacturer and one to limit A

49
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age life on used parachutes.

(4) Centralization of all parachute testing into

one tri-Service facility should be investi-

gated and effected.

Justification for Immediate

Age Life Extension

Investigation of U. S. Army records for the past

seven years has established that there were over 2,040,000

military paratrooper jumps during this period. With an

average of over 291,000 personnel jumps per year, the records

indicate and substantiate the fact that there has never been

a fatality due to sub-standard fabric strength (21). If the

total population of parachutes used during this period could

be determined, along with the average number of jumps per

/ chute, a very accurate reliability prediction model could be

developed. This is an area of recommended study in Part I1

of this report, and even with the data currently on hand,i.e.,

2,040,000 jumps without a failure, the logical conclusion

must be that the current age life limitations are much too

confined. An immediate extension is further justified due

to the highly reliable reserve parachute back-up system.

This is not a hazardous decision to make, since in any

type of parachute system failure, either canopy panels or sus-

pension lines would be expected to be the first components to



fail, as evidenced by tests at Eglin Air Force Base and at

* El Centro, California. In the Eglin tests, Overage T-1O

parachutes were tested to determine the feasibility of

converting them into cargo chutes. A large numbor of

failures due to panels blowing apart were encountered when

high velocity (over 300 knots) drops were attempted. How-

ever, damage was usually limited to just one or two panels,

and this would not necessarily cause loss of an intended

cargo. El Centro managed to break as many as three suspen-

* sion lines, without canopy damage, at 300 knots in airspeed

and achieving an opening shock force greater than 5000

pounds (21). The El Centro tests were conducted on 24 foot

diameter T-10 reserves and, even with the broken suspension

lines, the descent rate was not affected.S/
Based on the results of these tests at Eglin and

El Centro, it was noted that failures usually occur indepen-

dently and' not all panels or lines will fail at the same

time. Initial failures then should do little more than

cause an accelerated rate of descent to the paratrooper.

In case of too high of a rate of descent, deployment of the

reserve would be initiated. The author has witnessed a

number of cases, in sport parachuting, in which jumpers

have had panels blown out or suspension lines broken during

a jump and they still landed safely, discovering the damage
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only by post-jump inspection. These blown panels and broken

"suspenion lines were not due to strength losses, but rather

to poor packing procedures, as evidenced by melted material

around the panels and on the lines. When a suspension line

becomes trapped over the top of the canopy during opening,

it will often rip down the canopy with a tremendous force

thus burning through the panel and, in many cases, the line

also. Based upon the number of recorded jumps in the past

seven years and upon the perfect record of no failures, it

is not unrealistic to envisage a considerable increase in

the current age life restrictinne. With an improvement in

storage conditions, testing techniques, and maintenance

programs, even a much greater extension could be justified.

Development of a Controlled Test Plan

In Part II of this report, a recommended test pro-

cedure will be developed for parachute strength analysis.

Unfortunately, experimental design for the purpose of

hypothesis testing has seemingly never been employed in any

past examinations of parachute populations. If the correct

method of designing an experiment ated then collecting data

as dictated by that design had been instituted, much mure

reliable results could have been obtained in a much shorter

period of time and using a vastly smaller number of para-
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chutes. Collecting random data and then attempting to

build an experiment around that data is a totally unaccept-

able procedure. A controlled environment experiment, in

which parachutes of known ages, and having been used for

no jumps (such as reserves), could be augmented both for the

purpose of a hypothesiis test and for the construction of a

reliability prediction model. The parachutes might, for

example, be subjected to varying numbers of jumps by use

of a parachute jump tower and selected strength tests could
I

then be performed.

Utilization of the test plan as presented in Part 1I

could conceivably establish, for the first time, a reliable

determination of the safe use life both as a function of

age and jumps.
/

Military Specificationis

One of the alarming facts associated with ý;rent

military specifications is the manner in which they were

derived. The minimum requirements were established in an

effort to insure high quality from the manufacturer; how-

ever, this was accomplished after determining what type of

requirements the manufacturer could easily meet ond not

as a result of an analysis of structural requira-,3nts. It

was feared that lowering specification requirenmentp to what

might be actually required would be accompanir,!c t-, a

- "" ' ' , , i .. . . .. i "" -. "". .-........ . . .. ' ... " ..... .. . ... " i......-- - - - - -......-- -.. ..
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reduction in quality from tiha manufacturer. As a result,

* the parachutes are probably tremendously over designed.

An interview with one individual at Kelly Air Force

Base, who participated in the original drafting of the

military specifications f&rr parachutes, confirmed that the

strength standards were established on the basis of what the

manufacturer could safely produce and not on the basis of

what amount of strength is required. The fact even remains

that some requirements have been raised over the years (3)

rather than lowered, yet there haa never been a recorded

fatality due to sub-standard fabrJc strength (21).

The current physical properties :equirements might

safely be reduced for the purpose of extending useful service

life of the parachute if only an accurate extimete of strength

requirements could be obtained. If this were done, the

requirements as now found in military standards could still

be kept as'a method of msintaining quality at the manufac-

turing level, while the new requirements would be used ot'

parachuteN already in service for the purpose of measurinq

use life.

Merging of Test Faclities

There has been numerous programs of testing over the

years by all three branches of the Service, These tests

have all been very similar in scope and method, in that they

.)



have compared the existing physical properties of the para-

chutes to the existing requirements as outlined in military

* ,b specifications. Centralization of all parachute testing

would greatly reduce the redundancy now being experienced.

I * Establishment of a single facility in charge of all testing
of parachutes for all three Services would greatly reduce the

number of personnel required and the wholesale destruction

of parachutes.

Conclusions from Analysis of Variance Tests

The analysis of variance testý have demonstrated that

there are highly significant differences in the physical

propatties of parachute canopieu for different age pariods.

G~rapnical analysis of the dote in Appendices A through E

illustrated the lack of confidence which must be placed upon

Ithe current sample collection and testing procedures.

Values fluctuated noticeably between age period* for the

different variables, and in many cases lou .r strength and

olo~igatioo values were recorded for the newer parachutes as

opposed to the older parachutes.

One conclusion that-can be drawn from thee* tests is

that the cessation of the recordi"~ of the nu~*ber of jumps

per parachute cannot be justified from an et~qinai~tinq stand-

*point, Although many entries in~ the porachute lalboos may

* be missing or ambiguous, enough of' the d~tta atpeeis accur~te

N
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to seriously raise a question concerning the highly signifi-

cant differences found in the three-factor analysis of
i* variance. Since the implications of the results of the

single-factor and double-factor experiments are in direct

contrast to the results of the three-factor experiments, no
conclusions can be made except that a more controlled data

collection process is needed.

Unfortunately, the analysis of the true forces
experienced by the canopy, suspension lines, and risers
during the deployment sequence is extremely difficult.

There have been attempts to theoretically analyze these

forces (28, 29), however, experimental verification of the
result* ere nest to impossible to obtain, due to the multi-

directional distribution of the-forces-throughout the cook-

* i/ s ponents of the parachute* Actually it is very questionable
whether any of the destructive testing procedures now
wevployed oa really sufficient indicatoas of parachute
reliability. It has been suggested by studies conducted at

El Centre (4 ) that the burst strength test Oight well prove

to be the most efficient and rqliable test procedure to be
used upon the parachute canopy, since the parachuti material

is tested as a complete structure and the rosultz reflect

the resistance to rupture of the material in all of the

principal streas directions combined. Again the question
remains, though, as to what minimum allowdble strength
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should be maintained while developing a valid risk-cost

equation,

Until such a technique is devised to accuratel~y

establish minimum physical properties requirements for a

parachute, the results and conclusions of all current tooting

programs and the minimum physical properties standards, as

established by mi~litary standards and other agancles. trio t

be tiobted as puj-ely:'corjecltLre.

Ftjtur-o analy! of variance experiments might inclhde

a design to coiip~re reserve paroa.butes. directly to "irei

parachutes without havin~g to d.-aw aaueapticos fzro4 th* size

of the F vdluoe. -SucN a design was no t p-Ousible lo thwijs

report due to unequal nqaabor of rep4icatiofts per cell ..-or

the data reccrded.: In 'addti ad, it. wte noted in 'bvie of

El Cwnrtos reportt that poractutss vanuf#ctursd after 1066
wtro made of a new ultro-4iolet r.eslatai't yarn' hAfld this

effect wte- not inc~luded a facto* in &ty of, th 0e .1aeri-

*onto in this report duo to loci6 of 4infoi*-tion. -the loou-

facturer fro* which each Oorachute w~a Obtain," Was rct Cori-

sidered a factor,, as all of the Oahufaetoersr pu-tchazse 4their

materials and cosponents fro* the sawo, routers.
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APPENDIX A

DESCRIPTIVE STATISTICS BY TYPE OF PARACHUTE

(RESERVE PARACHUTES VS. MAIN PARACHUTES)

Reserve Parachutes

Variable N Mean Std Daey. Vrance

Break Strength (warp) 201 47.16 3.95 15.62

(Range - 38.00 to 62.00]

.Break Strength (fill) 201 45.90 4,52 20.46

Pr L-ange a 25.00 1, 56.00)

Eloiletion (W.rp) 201 23.53 3.76. 14.10

[Range . 13.00 to 34.]O)

" Zlonaticn (fi-l) 201 28.96 3.T9 14.43

(1Rnge - 16.0C to 36.30]

STear Strength (.w#rp) 201 ?.04 0.95 0.91

(Range 3.10 to 10.80)

Tear Strati~th (fill) 201 6.18 1.01 1.03

[Range -4.30 to 10.80J

Ma5n PD±vachg ve. t#e

Break Stree~th- (warp) 525 441.01 . 3.636

'[Range 26.,50 to 55.00.

Break Srangth (fill) 525 44.10 3.75 14.,3

[Raanri Z6.SO to 53.301

.9
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Variable N Mean Std. Dev. Variance

Elongation (warp) 525 25.29 4.34 18.90

[Range = 15.00 to 44.30]

Elongation (fill) 525 27.48 4.26 18.19

[Range = 16.70 to 36.60]

Tear Strength (warp) 525 7.45 1.42 2.03

[Range = 3.20 to 11.70]

Tear Strength (fill) 525 7.46 1.15 1.32

[Range = 3.50 to 11.00]

/
/

. j "I



APPENDIX B

DESCRIPTIVE STATISTICS BY AGE OF PARACHUTES

"* (RESERVE AND MAIN PARACHUTES COMBINED)

6 Years Old

Variable N Mean Std. Dev. Variance

Break Strength (warp) 6 43.45 3.57 12.75

[Range = 40.00 to 50.00]

Break Strength (fill) 6 39.50 3.01 9.09

[Range = 36.70 to 45.00]

Elongation (warp) 6 23.05 3.71 13.77

[Range = 20.00 to 30.00]

Elongation (fill) 6 27.40 4.02 16.18

[Range = 20.00 to-30.00]

Tear Strength (warp) 6 6.80 0.70 0.62

[Range = 6.00 to 7.90]

Tear Stren'gth (fill) 6 7.26 0.99 0.99

[Range = 6.30 to 8.00]

7 Years Old

* Variable N Mean Std. Dev. Variance ,

Break Strength (warp) 90 45.86 3.44 11.89

[Range = 33.00 to 52.50]

Break Strength (fill) 90 45.56 3.86 14.96

[Rannr = 36.50 to 53.30]

) 61
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Variable- Mean Std. Dev. Variance

Elongation (warp) 90 25.70 5.83 34.01

[Range = 13.00 to 44.30]

Elongation (fill) 90 25.93 4.66 21.77

[Range = 16.70 to 35.80]

Tear Strength (warp) 90 7.89 1.31 1.73

[Range = 5.10 to 11.30]

Tear Strength (fill) 90 8.00 1.16 1.35

[Range = 5.40 to 10.80]

8 Years Old

Variable N Mean Std. Dev. Variance

Break Strength (warp) 62 45.88 4.96 24.63

[Range = 31.00 to 62.00]

Break Strength (fill) 62 44.48 4.33 18.77

[Range = 35.00 to 54.00]

Elongation (warp) 62 23.88 4.12 17.03

[Range = 16.70 to 33.30]

Elongation (fill) 62 26.34 4.12 17.03

[Range = 18.40 to 33.00]

Tear Strength (warp) 62 6.94 0.97 0.94

[Range = 4.90 to 10.00]

Tear Strength (fill) 62 6.94 0.96 0.92

[Range = 5.00 to 9.50]

. . .....
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9 Years Old

SVariable N Mean Std. Dev. Variance

Break Strength (warp) 142 46.69 4.11 16.95

"( [Range = 31.60 to 55.00]

Break Strength (fill) 142 45.96 3.68 13.61

[Range = 35.60 to 54.00]

Elongation (warp) 142 24.85 3.63 13.20

[Range = 15.00 to 34.40]

Elongation (fillO 142 29.03 3.81 14.56

[Range = 18.90 to 35.50]

Tear Strength (warp) 142 7.49 1.17 1.38

[Range 5.00 to 11.70]

Tear Strength (fill) 142 7.48 0.90 0.81

[Range = 4.60 to 10.60]

10 Years Old

Variable N Mean Std.. Dev. Variance

Break Strehgth (warp) 138 45.28 3.74 14.06

[Range 26.50 to 53.00]

Break Strength (fill) 138 44.40 4.00 16.0?

[Range =.25.00 to 52.00]

Elongation (warp) 138 24.77 4.49 20.23

[Range = 16.00 to 35.50]

Elongation (fill) 138 27.26 4.19 17.58

[Range 16.00 to 36.60]

1 ii••i ..
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Variable N Mean Std. Dev. Variance

Tear Strength (warp) 138 6.95 1.39 1.93

* [Range = 3.10 to 10.70]

Tear Strength (fill) 138 6.98 1.31 1.71

[Range = 3.70 to 11.00]

11 Years Old

Variable N Mean Std. Dev. Variance

Break Strength (warp) 169 45.47 4.02 16.16

[Range = 35.30 to 56.00]

Break Strength (fill) 169 44.72 4.21 17.78

[Range = 33.00 to 56.00]

Elongation (warp) 169 24.71 3.86 14.95

[Range = 13.00 to 33,30]

Elongation (fill) 169 28.07 3.80 14.49

1 [Range = 20.00 to 35.50]

Tear Strength (warp) 169 7.20 1,35 1.83

[Range = 3.80 to 11.20]

Tear Strength (fillO 169 6.99 1.17 1.38

[Range = 3.50 to 10.30]

12 Years Old

Variable N Mean Std. Dev. Variance

Break Strength (warp) 119 43.80 3.41 11.65

[Range = 32.00 to 51.00]
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Variable N Mean Std. Dev. Variance

Break Strength (fill) 119 42.60 3.38 11.48

[Range = 29.70 to 51.00]

Elongation (warp) 119 24.80 3.87 14.99

[Range = 16.60 to 35.50]

Elongation (fill) 119 29.34 3.89 15.18

[Range = 21.10 to 36.60]

Tear Strength (warp) 119 7.61 1.35 1.83

[Range = 4.60 to 11.20]

Tear Strength (fill) 119 7.39 0.99 0.98

(Range = 4.70 to 9.60]

4
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APPENDIX C

DESCRIPTIVE STATISTICS BY TYPES AND PANELS OF PARACHUTES

(RESERVE AND MAIN PARACHUTES COMBINED)

6
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APPENDIX D

f DESCRIPTIVE STATISTICS BY TYPES AND AGES OF PARACHUTES

S~(RESERVE AND MAIN PARACHUTES COMBINED)
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APPENDIX E

DESCRIPTIVE STATISTICS BY TYPES.
PANELS AND AGES OF PARACHUTES

(RESERVE AND MAIN PARACHUTES COMBINED)
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Column Coding

Column Code Explanation

A Sample Number

B Parachute Type (Reserves are nu-nbered

I and Mains are numbered 2)

C Parachute Serial Number

D Break Strength, Warp Direction,
Pounds

E Break Strength, Filling, Pounds

F Elongation, Warp, Percent

G ElongationFilling, Percent

H Tear Strength, Warpt Pounds

I Tear Strength, FilJing, Pounds

J Location Code

K Gore Number

L Panel Number

M Age, Months

P Number of Jumps

R Suspension Line Break Strength, Pounds

S Suspension LinvoElongetiont.Percent

T Riser One, Break Strength, Pounds

U Riser Two, Break Strength* Pounds

V Riser One, Age, Months

W Riser Two, Age, Months



A B C DEFGH

11 32673 43.0 41.0 30. 0 36 7.6

&2 1 32673 £44.0 45.0 28.0 -30 9.3

3 1263 45.0 45.0 28.0 30 6.8
4 12613 41.0 42.0 28.0 30 7.7

1 32603 (. 460 3. 32 7.3
b 1 32613 43.0 45.0 30.0 30 .

7 1 277748 44.0 40.0 25.0 33 :

377t 2* 9.0 25.0 .23 10.2
9277798 4* 30 2*

IV 1 205~5 45.0 42.0 30.0 30 6.2

it 1 28555 42.0 40.0 30.0 31 6.5

12 1 Ud555 45.0 42.0 26.0 30 6.2

13 1 28~5. 42.0 39.0 22.0 30 6.0

14 1 278U~2 38.3 42.0 ~70 30 7.5

15 1 27802 42.5 42.0 30.0 3 3 50.5

l 8j2 42.0 40.5 32.0 .32 5.9

17 1 28502 42.0 38.0 27.0 25 5.8

13 1 285oj2 ý44.0 443.0 .27.0 27 S.6

19 1 85u2 43.0 44.0 .28.0 21 .
19 1 2~2 43.0 48.0 30.0 26 5.9ý

21 1 2B8%v2 43.0 44. 30 2 6.03

22ý 1 2b8i64 50.0 46.0 23.0 3 .

23 1 285b4 :49.0 44.0 23.3 33 7.00

24 1 2b564 4.5.0 41.0 20.0 30 1.2

-25~1 25 40.8 40.0 20.0 3 .

26 1 8'9 i~5 42.0 20.0 33 9.00

21 t 28507 s9.0 J6.0 21.7 28 .

I 26507 39.Ci 35.0 25*0 30 8.1

24. 28507 46.0 40.2 k3o0 30 .7.9

3y 1 27803 5060 47.0 23.0 30 86

3 , 27803 48.0 44.0 23.0 30 6:3

32 1 27903 45.0 46.0 2*30 30 6.6

ii I ?8? '70 45.0 34.0 30 .8#

14 25e 46.0 46*.0 23.0 30 8.6

iS 1 209'8 48.0 45.0 2*30 30 7.6

36 1 289.2 45#2 34*7 23.0 33 5.7

37 1 28542 4,,S .38.5 2.S~ .

so 1 -28542 .2s8 38.8 .23.0 33 5.9

Iv 1 8602 48*0 45.0 21.0 36 8.9

40 1 28602 46.0 44.0 Me. 33 8.1 AV

41 1 Z8602 48.0 470 20.0 33 9.1A

4? t 68039 49.0 49.0 21.0 30 7.0

43 1 6809 46.0 $2.0 23.0 27 6.8

44 1 66003 0.0 50.0 - 23.0 27 8ll

4 68059 Moo0 46.0 23.0 30 5.3

46 1 40526 ss.0 s0l0 13.0 30 704

47 46528 s3.0 46.0 21*0 30 b.5

46 46528 %240 50.0 20.00 30 7.4
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A I J K L M P
7.oo Y 27 1 f35 -0

2 7.60 1 24 3. 135 0

3 36.00 1 17 2 135 0
4 7.45 1 17 3 135 0
. 7.80 1 2 135 0
67.70 8 3 135 0

7 8.20 1 2 1 136 0

8 8.20 1 13 2 136 0

9 8.90 1 1 l 3 136 0

10 7.60 1 5 2 135 0

11 6.10 1 21 3 135 0
12 8.20 1 9 1 135 0

13 7.60 1 Is 1 135 0
14 5.90 1 22 1 135 0
15 .5.80 1 22 2 135 0

16 5.0 1 22 3 135 0

17 6.0 1 10 1 13S 0
Is 5.90 1 10o 13S 0
19 6.50 1 5 1 135 0

20 7.30 1 6 1 135 0
21 7.60 1 8. 2 135 0
22 7*00 1 4 3 13S 0
23 1.20 17 ? 3 13 0
24 7.20 24 3 135 0

,25 .9.20 24 I 13, 0
26 9.40 1 24 2 135 0
27 7.30 12 .1 3S 0
2071.70 1 12 2 1M 0
29 8.10 1 12 3 13S 0

10 1020 1 .4 1 136 0
310 7.10 1 4 2 136 0

.327,401 4 3 136 0

33 8.00 1 I7 1 13S 0
34~~ S4 7 .2 135S

3451.40 1 7 3 13S .0

, 6.0o 16 1 135 0
37 6.60 1 16 i 0
36 .. 40 1 16 13S 0
39 6.90 t t ) 0
40 7. 50 1 IS 2 13S 0
'1 1.60 1 20 3 135 0

42 6.90 1 14 1 123 0
43 6.w0 I is 1 123 0
44 6,80 1 14 2 123 0
4s 7.80*SO5 2 12) 0

46 7,40 1 123 0

4? V* 10 S 2 123 0

40 6.60 L 5 3 123 0

47-.I
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43 3235 42 40 174.0 23 6.0 7.30
!k 1 3235 4.0 40 17.0 27 5.3 6.40

51. 1 74541 so 50 23.0 20 1.1 7.10
.52 1 U5T 48 48 20.0 30 7.9 7.90
53 1 5U56? 49 47 21.0 2? 7.9 6.50
54. 1 53607 51 48 21.0 30 4.8 6*10
55 1 5360)7 so 48 20.0 27 1.5 4.90
56 1 53607 51 50 23.6 33 5.6 6.70

1 500o1 47 47 20iq 30 7.0 5700
s8 1 50J01 43 44 23.0 33 6.9 5980
59 1 5-001 47 45 23,0 30 7.0 4.90
60 1 74395 48 4? 23,1) 30 8.2 6.60
61 k 74395 49 44 23.0 30 6.8 5.90
6? 1 13411 52 51 23.0 30 7.0 7.70
63 1 1.4411 52 51 20.0 33 8.0 6.20

84 1 .13411- S3 51 23.0 30 65 75
65 1 1-34-11 !ý4 48$ .20.0 30 7.8 7.50
86 1 A13411 51 so 23.0 30 7.*7 7.40
67 1 10411 51 51 23.0 30 7.2 7.00
be 1 21183 52 49 18.0 23 8.9 8.20
89 1 21363 49 50 17.0 2? 6.4 To !$
70 1 27361 S2 s1 20.0 23 18.2 7.10
7 1 1 41316 49 45 13.0 23 8.9 7.70
72 1 41316 4? 19 13*0 1? 6.3 74170
73 1 25299- 5? 46 23.0 30 be7 6190
74 1 54716 03 so 20.0 30 6.0 S.90
is I S4718 s1 49 23.0 33 6.!) S660
?6 1 ? ##19 1 49 .49 23.0 30 6&4 8.60
I7? 1 577?1 40 4.2 18.0 23 7.6 6.70o
76 1 57799 4.3 4? .17.0 23 7.2 5190
7?9 -1 $4688 41 43 20.10 27 60t 6.20

80 1 74453 49 46 23.0 33 73 62
81 I. 744ti) .46 49 2).0 30 6.9 6.40
82 1 ?-446.3 49 s1 27*0 30 7.5 6*3w
63 1 ?V715 it? 43 20.0 30 b.5 6420
64 1 ZL41*3 47 '.6 21*0 30 6.8 8.70
Ass 1 26043. '.0 45 23.0 13 7.3 6*70
86 1 26443 40 46 27.0 33 6.8 6.20
67 1 21617 48 ta s 27.0 33 61 6.000
as I ?ý,Vv 1 44 41 20.0 27 6.6 5.60
69 IL 4740 40 41 16. 6 27 6*4 6.30
90 1 44691 44 4,? 20-.0 23 6.2 6.20
91 1 21641 42 46 20.0 27 6.6 SA90
92 1 10114 46 46 Zý).o 33 6.4 6.30
93 1 S17,57 46 44 %3.0 ID 7 1.1 6.50 o
4' 4 1 3J224 46 44 16.6 2? 1.4 6.20
9s. 1 alba?0 40 4t 20.0 27 7.9 76)

96 1 24 3 IS 45 43 20.0 SO 6.2
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A J K L m p

49 1 11 1 115 0

50 1 11 2 115 0

51 1 18 2 119 0

52 1 12 1 115 0

53 1 12 2 115 0

54 1 6 1 115 0

55 1 6 2 115 0

!6 1 6 3 115 0

57 1 3 3 115 0

58 1 15 1 115 0

59 1 21 2 115 0

60 1 11 1 119 0

61 1 11 2 119 0

62 1 17 1 104 0

63 1 17 2 104 0

64 1 18 1 104 0

65 1 18 2 104 0

66 1 19 1 104 0

67 1 19 2 104 0

68 1 24 1 97 0

"69 1 24 2 97 0

70 1 24 3 97 0

71 1 18 1 82 0
72 1 18 2 82 0
73 1 17 2 75 0

74 2 17 1 ill 0
75 2 17 2 ill 0

76 2 10 2 114 0

77 2 13 1 114 0
78 2 13 2 114 0

79 2 6 3 112 0

80 2 -24 1 119 0

81 2 24 2 119 0

82 2 24 3 119 0 
.,

83 3 12 2 137 0
84 3 16 3 137 0

85 3 17 3 137 0
86 3 18 3 137 0
87 3 16 1 136 0'
88 3 11 2 137 0

89 3. 22 2 138 0
90. 3 10 3 137 0

-91g 3 11 3 137 0

.2 3 8 3 137 0

93 3 2 136 0

4 4 3 6 1 136 0

95 3 13 2 137 0
96 3 23 1 .139 0



rI I

101

A B c D E F G H
97 1 43631 40 50 33 20 6.80 7.7098 1 43631 45 51 27 23 7.30 7.9099 1 53905 51 52 30 20 6.30 6.10"100 1 57656 50 42 27 16 6.80 7.20101 1 1413 40 45 27 23 6.40 6.90102 1 2478 44 42 23 27 7.30 7.10103 1 57767 46 41 23 27 5.70 5.30104 1 1660 42 42 23 20 7.30 6.50105 1 61927 50 48 27 30 6.90 6.10106 1 4J494 50 50 20 30 8.90 9.90107 1 40-557 48 43 27 30 7.40 6.00

S108 1 54968 46 51 30 20 9.60 10.80109 1 )4t968 52 48 20 30 8.80 9.10110 1 55011 49 51 23 30 7.70 8.40ill 1 53340 50 45 30 20 7.90 8.80112 1 48773 51 48 27 30 8.40 7.50113 1 486,5 56 54 20 30 5 90 5.60114 1 48655 47 48 23 20 6.00 5.75115 1 48747 52 48 27 30 6.70 6.40116 1 40565 44 45 27 30 6.60 5.80117 1 48585 50 47 23 30 6.10 6.00118 1 483,)2 48 48 20 27 5.70 5.00119 1 48783 47 42 23 30 5.90 5.70120 1 4 67b3 46 45 23 33 7.00 5.10[ 21 1 48785 54 50 23 33 6.40 6.20122 1 40785 52 49 23 33 6.30 5.70123 1 48394 50 48 27 30 6.70 6.3.5124 1 48582 52 53 23 33 6.70 5.90125 1 48654 50 51 23 33 7.30 6.60126 1 48654 49 49 23 30 7,60 7,50127 1 48658 52 52 20 30 6.95 5.75128 1 4b658 49 48 27 30 7.20 7.20129 1 48653 49 50 23 30 7.30 6.50130 1 52578 46 48 20 30 6.30 5.60131 1 52966 43 25 23 17 3.10 4.60132 1 52995 46 43 23 23 6.55 6.40133 1 62376 51 43 23 27 7.90 6.10134 1 62353 50 49 27 30 7.70 8.00135 1 62353 49 49 23 30 9.30 8.20136 1 23239 55 54 27 33 6.60 6.10137 1 26827 47 49 23 30 7.40 8.45138 1 26827 50 50 20 27 6.20 8.30139 1 26827 50 48 20 30 6.50 8.00140 1 26747 45 48 30 23 6.90 8.50141 1 26780 49 46 23 30 6.90 7.10142 1 27025 51 53 23 27 6.85 7.50143 1 27060 50 53 20 30 7.30 7.00
144 1.27029... 44 45 23. .30 6.40 6.6,*1' ....... • .6 .
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A J K L M P

II

97 3 19 1 130 0
98 3 19 2 130 0
99 3 12 3 112 0

i00 3 1 1 114 0
101 3 4 3 117 0
102 3 2 2 116 0
103 3 24 1 114 0
104 3 1 3 117 0
105 3 3 3 i0 0
106 3 9 2 82 0
107 3 13 2 82 0
108 3 24 1 74 0
109 3 24 2 74 0
110 3 23 2 73 0
111 3 7 2 72 0
112 4 18 3 127 0
113 4 2 1 127 0
114 4 2 2 127 0
115 4 23 2 127 0
116 4 10 1 127 0
1i7 4 10 2 127 0
118 4 3 2 127 0
119 4 14 1 127 0
120 4 14 2 127 0
121 4 12 2 127 0
122 4 12 -3 127 0
123 4 5 2 127 0
124 4 24 1 127 0
125 4 24 1 127 0
126 4 24 2 127 0
127 4 12 2 127 0
128 4 12 3 127 0
129 4 4 3 127 0
130 4 1 1 113 0
131 4 7 3 112 0
132 4 8 3 112 0
133 4 19 3 107 0
134 4 18 1 107 0
135 4 18 2 107 0
136 4 6 3 107 0
137 4 3 1 97 0
138 4 3' 2 97 0
139 4 3 3 97 0
140 4 15 2 97 0
141 4 9 2 97 0
142 4 6 1 97 0
143 4 14 2 97 0
144 4 5 3 97 0
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A B C D E F G H I J

145 1 3355 40.0 40 20 26 6.50 5.6 5
146 1 3355 42.0 40 20 23 6.70 6.0 5
147 1 3113 41.0 41 20 23 6.40 5.0 5
148 1 3113 43.0 40 20 23 6.00 4.7 5
149 1 2022 42.0 41 20 26 5.30 4.5 5
150 1 2022 40.0 39 20 26 5.30 4.3 5
151 1 40019 49.0 49 27 30 7.50 6.4 6
152 1 40019 46.0 48 23 33 7.90 7.6 6
153 1 40019 50,0 54 30 30 8.20 7.1 6
154 1 41514 47.0 45 23 30 6.30 6.5 6
155 1 47514 47.0 46 23 30 6.10 6e4 6
156 1 39647 46.0 42 23 30 6.50 6.8 6
157 1 39647 45.0 46 27 33 7.40 6.2 6
158 1 38839 38.0 33 16 27 7.30 6.7 6
159 1 38839 39.0 33 20 27 6.70 5.8 6
160 1 48855 50.0 47 27 33 7.70 6.7 6
16.. 1 48855 51.0 42 27 30 7.50 6.8 6
162 1 40132 -t90 48 30 33 7.30 5.9 6
163 1 4)132 50.0 48 23 30 7.00 5.8 6
164 1 39834 48.0 44 23 30 7.10 6.5 5
lb5 1 39934 ¶0.0 49 23 33 6.95 6.7 6
166 1 39834 49.0 48 23 30 7.50 6.9 6
167 1 40022 50.0 51 27 33 7.10 6.6 6
168 1 40022 41.0 47 27 33 7.20 7.0 6
1'*9 1 48854 48 0 45 23 30 6.50 6.4 6

110 1 4854 46.0 4 2? 30 7.30 6.7 6
171 1 4u136 46.0 45 23 30 7,30 6.9 6 A
172 1 39797 42.0 43 27 30 6o40 6.7 6
173 1 39797 39.0 42 13 27 6.90 7.2 6
1.4 1 59815 4P.0 43 20 20 6.70 6.4 6
175 1 59815 44.0 40 20 20 7.20 6.1 6
176 1 67638 44.0 43 23 30 8.4U 8.5 6
177 1' 67638 45.0 44 23 27 7.90 6.9 6
178 1 74097 47.0 47 30 30 6.80 692 6
179 1 74097 48.0 47 20 30 6.40 5.9 6
180 1 74085 51.O 55 23 27 7.10 6.0 b
S181 f 74085 50.0 48 27 2? 6.70 6.5 6
182 1 74058 47o7 47 23 23 6.90 5.8 6
183 1 74058 48.0 46 24 30 8.00 6.5 6
184 1 74288 54*0 52 23 30 7.30 5.7 6
185 1 74288 54.0 56 23 33 7.10 6.8 6
186 1 35176 62,0 51 23 24 7.30 6.3 6
187 1 35176 51,0 53 27 30 6.40 6.1 6
188 1 35259 49.0 53 27 30 7.10 7.0 6
189 1 35259 44.0 %1 17 30 6.30 6.0 6

10 1 35687 50*0 50 23 30 6.10 5SO 6
191 1 35687 46.0 48 27 30 6.40 6.1 6
1.92 .... 35687 .46.0 47 30 30 6.50 6.5 6.
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A L
145 10 3 115 0
146 11 3 115 0
147 2 2 116 0
148 3 2 116 0
149 12 1 117 0
150 12 2 117 0
151 16 1 132 0
152 16 2 132 0
153 16 3 132 0
154 2 2 128 0
155 2 3 128 0
156 10 1 132 0
157 10 2 132 0
158 13 2 132 0
159 13 3 132 0
160 8 2 127 0
161 a 3 127 0
162 9 1 131 0
163 9 2 131 0
164 24 1 132 0
165 24 2 132 0
166 24 3 132 0
167 24 1 132 0
168 24 2 132 0

169 11 1 127 0
"170 11 2 127 0
171 3 3 132 0
172 19 2 132 0
173 19 3 132 0
174 3 2 111 0
175 3 3 111 0
176 5 1 122 0177 5 2 122 0
178 20 2 121 0
179 20 3 121 0

180 5 2 121 0
181 5 3 121 0
182 24 1 121- 0
183 24 2 121 0
184 4 2 121 0
185 4 3 121 0
186 4 1 95 0
187 4 2 95 0

188 24 1 94 0
189 24 2 94 0
190 7 1 94 0
191 7 2 94 0
192 7 3 94 0
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AB c D E F G H J

193 1 35267 4b*U 41.0 24.0 33.0 7.00 6.0 6

194 1 35267 51.0 51.0 27.0 33*0 6.50 5.8 6

195 1 34921 50.0 49.0 21.0 33.0 7.20 6.1 6

196 1 35587 49.0 49.0 27.0 33.0 6.50 5.8 6

197 1 35587 51.0 46.0 27.0 33.0 6.90 6.5 6

198 1 34921 50.U 54.0 20.0 30.0 7.00 6.1 6

19% 1 39q95 48.0 49.0 23.0 33.0 7.45 7.0 6

200 1 39995 47.0 48.0 27.0 33.0 8.40 6.5 6

201 1 39995 48.0 51.0 27.0 33.0 8.00 6o3 6

202 2 50892 45.0 46.0 20.0 28.0 7.40 7.7 3.

203 2 50892 48.5 48.0 25.0 29.0 6.60 7.5 3

2U4 2 50892 51.0 50.0 26.0 29.0 8.00 7.5 3

205 2 50892 55.0 48.0 26.0 33.0 6.80 7.8 3

206 2 50892 55.0 45.0 23.0 33.0 7.20 8.1 3

207 2 25684 44.0 48.0 20.0 31.0 7.30 7.5 3

2C#8 2 25684 53.0 47.0 27.0 31.0 8.10 7.0 3

2U9 2 25684 52.U 51.0 23.0 34.0 9.20 10.5 3

210 2 256b4 52.0) 49.0 27.0 31.0 7.00 6.7 3

211 2 25684 53.u 53.0 27.0 34.0 7.50 6.8 3

212 2 8749 51.0 48.0 23.0 32.0 4.80 5.7 3

213 2 8749 50.0 48.0 28.0 30.0 5.50 6.2 3

214 2 8749 51.0 51.5 23.0 31.5 6.80 8.6 3

215 2 8749 53.0 49.0 25.0 31.5 7.50 5.7 3

21b 2 8749 52.0 49.0 23.0 36.0 5.30 6.0 3

217 2 d035 42.0 40.7 17.8 25.5 6.60 7.1 3

218 2 6035 43.3 38.3 18.9 21.1 6.40 6.9 3

719 2 8035 42*b 42.3 20.0 26.6 6.90 7.5 3

220-2 8035 43.3 42.0 20.0 27s7 7.30 8.2 3

:1221 2 8035 47.3 42,6 20.0 24a4 7.10 7.5 3

222 2 22684 41*o 39.0 21.1 26.6 7.00 7.7 3

223 2 22689 35.3 33.6 20.0 24.4 6.60 7.0 3

224 2 22,689 41*b 39.6 18.9 27.7 6.50 6.4 3

225 2 22689 42.3 39.3 20.0 26.6 4.90 4.8 3

226 2 22689 3910. 38.6 18.9 27.7 6.60 6.7 3

207 2 214b4 4u.3 39.3 30.0 26o6 9.70 9.1 3

Us8 2 21464 40.3 43.0 21.1 28.3 7.40 9.4 3

229 2 21464 42.3 41.6 23.9 27.5 9.10 900 3

230 2 21464 4.2*0 34.1 20.0 24.4 8.40 7.4 3

231 2 21464 43.0 41.0 23.3 27.1 7.70 7.9 3

232 2 56515 40.0 41.0 24.4 28.8 5.30 6.0 3

233 2 56515 42.0 42.0 22o2 30.0 7.50 8.0 3

234 2 56515 45.3 39.0 28.8 233 6.20 807 3
235 2 56S15 45.3 34.6 23.3 25.5 8e60 8o0 3

236 2 S6515 46.6 45.0 24.4 28.8 6.40 7.6 3

237 2 48640 41.b 44.6 25.5 30.0 6.60 7.6 3

238 2 48640 45.0 42.6 24.4 31.1 6.60 7.5 3

4239 2 48640 44.6 42.6 23.6 29.9 6.30 6.9 3

240 2 .48640 46.6 42.0 24.4 30.0.. 7.10 7e6 3
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A L m
193 1 1 94 0 0 0.0 0 0 0
194 1 2 94 0 0 0.0 0 0 0
195 9 2 95 0 0 0.0 0 0 0

196 14 2 94 0 0 0.0 0 0 0

191 14 3 94 0 0 0.0 0 0 0
196s 9 3 95 0 0 0.0 0 0 0
199 17 1 132 0 0 0.0 0 0 0
200 17 2 132 0 0 0.000 0

201 17 3 132 0 0 0.0 0 0 0
202 5 2 103 88 245 21.9 5600 5600 109 109
203 7 3 103 88 240 22.5 0 0 0 0

2U4 21 1 103 88 250 22.5 0 0 0 0
2U5 26 4 103 88 250 23.0 0 0 0 0

206 29 2 103 88 255 23.0 0 0 0 0
207 1 1 97 28 415 30.7 5750 5790 143 143

20b 6 3 97 28 380 28.5 0 0 0 0
209 10 5 97 28 400 28.8 0 0 0 0
210 18 2 97 28 390 30.1 0 0 0 0

211 21 3 97 28 390 28.8ý

212 6 2 109 82 350 31.5 5640 5720 48 48

213 12 3 109 82 340 3091 0 0 0 0
214 13 5 109 82 345 30.1 00 0 0
215i 25 2 109 82 340 31.5 a 0 0 0

216 29 4 109 82 340 31.5 a 0 0 0
217 5 2 109 82 380 30.1 5640 0 107 0
21b 7 2 109 82 370 30.1 0 0 0 0
219 13 4 109 62 365 30.1 0 0 0. 0
120 21 5 109 82 355 30.1 0 0 0 0
221 22 3 109 82 360 31.5 0 0 00

2221It 3 122 99 340 26.0 6150 5900 0 0
223 15 1 122 99 305 23.3 0 0 0 0
224 17 S 122 99 310 24.7 0 0 0 0
225 20 2 122 99 315 26.0 0 0 0 0
226 30 2 122 99 325 24.7 0 0 0 0
227 4 1 123 69 385 27.4 5000 6120 0 0
22b 8 123 89 395 2S.S 0 0 0 0
229 11 2 123 89 390 26.8 0 0 0 0

230 17 4 123 69 320 26.0 0 0 0 0
231 30 3 123 69 330 26.0 0 0 0 0

233 4 3 132 250 20.5 0 0 0 0

234 6 1 132 210 1?*& 0 0 0 0

235 125S 132 235 20.5 0 .0 0 0
23616S 1 132 240 21.9 0 00
237 3 1 12S 41 300 26.0 560 560 93 93
23b 5 2 .125 41 315 26000 0 0
239 9 3 125 41 265 21.9 0 0 0
24Li 14 4 125 41 34S 27.4 0 0 0 0
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A B C D F G H

241 2 48640 44.6 44.0 24.5 30.0 7.8 7.5 3

242 2 36535 41.0 37.0 20.0 30.0 6.0 7.2 3
243 2 36535 40. 40.3 23.3 28.9 6.4 6.4 3

S2 2.b 36.7 20.0 25.5 6.0 6.a 3
24b 2 36535 42.t 39,0 21.7 30.0 701 6.3 3

I 246 2 36535 44.6 39.0 23.3 30.0 7.4 8.1 3

2'? 2 37874 41.0 33.0 22.2 26.6 8.7 6.8 3

243 2 37874 43.3 41.3 25.5 26.6 9.5 7.2 3

249 2 37874 42.0 41.0 22.2 21.1 9.1 8.3 3

250 2 37874 46.6 43.0 22.2 28.9 8.2 3.2 3

251 2 37874 46*6 42.3 23.3 30.0 9.9 7.9 3

252 2 32318 48.3 49.6 24.4 31.1 7.5 7.2 3
Z23 2 32318 44.6 47.0 23.3 32.2 7.5 6.7
254 2 32318 48.6 46.0 12.2 30.0 8*7 681 3

i. 255 2 32318 44,0 35.6 23.3 22.0 6.0 7.6
S236 2 3231f 48.3 42.3 23.3 30.0 6"8 7*q 3

• 257 2 9740 39.ý 45.0 18.9 28.9 5,5 6.4
257 2 9740 46.3 42.0 20.0 26.6 6.9 7.6 3

S259 2 9740 42.3 43.3 22.0 27.7 6,0 6.4

26 2 974o 45.o 41.3 20.4 28.8 6 .6

261 2 9740 45.3 42.6 23.3 29.9 S.3 5.7 3
262 2 7170 39.U 43.0 23.3 33.3 7.8 8,0 3

2••63 2 71.70 48.6 46.3 286.8 31.1 7.3 7.0 3
"264 2 1170 31.6 41.0 25.S 33.3 8.4 8.t 3

""26 2 7170 44.3 40.6 24.4 32.2 6.3 6.5 3
266 2 7170 45.7 41.0 24.4 30.0 8.5 7.7 3

S267 2 643S7 38.3 36.7 20.0 22.0 6.3 7.? 3

b2b 2 643S? 36.3 38.6 17.6 25.5 6.b 7.5 3

269 2 643t7 48.3 41.3 21.1 25.5 7.0 7.3

21j 2 643S7 48.6 43.6 21,1 27.7 6.1 7,3

2,, 2 643S? 44.5 39.3 21.7 24.4 6s"1 73 3

212 2 36482 46.6 43.6 23.3 26.7 6.0 6. 3

273 2 36462 43.3 43.3 27.6 25.S 6.3 6.7 3
274 2 36482 42.3 46.0 28.9 22.2 TO S.*9 3

275 2 36482 40.6 39,3 3101 23.1 6.10 6.6 3

276 2 -364b2 43.0 42,3 22,0 300 60 6.6 3

277 2 66985 51.0 46.3 25*5 30S0 963 To? 3

- 276 2 66985 49.3 46.3 23.3 26.9 9:,) yes 3

21q 2 6696S SoU 41.0 "233 28I9 7.3

ZSO 2 66945 45.0 43.3 219. 24.4 9.4 76 3
261 2 66985 4203 19:0 20.0 23,3 11.2 9.6 3

16922 39.7 40.3 IS,9 26.6 4.9 4.3

2#3 2 16922 41.7 41.3 24.4 26.6 3.6 4.4

2-4 2 16922 44.0 4S.0 27.7 26.9 3.9 4.0 3
285 2 16922 43.3 40.0 23,3 26.S 5.2 3,S 3

266 2 16922 45.0 '43,0 Zbo6 30.0 40. 6.6 3

287 2 35263 41.0 42.0 20.0 2S.S 7.2 6.0 3

288 2 35263 41.3 42*6 20.0 26.6 6*0 6.6 4
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A K L M P R S T U V w

241 28 5 125 41 335 27.4 0 0 0 0

242 1 1 T0 100 290 23.3 6020 5800 100 100

243 4 2 70 100 310 24.7? 0 0 0 0

244 4 4 TO 100 310 28.0 0 0 0 0

245 22 3 70 100 300 24.7 0 0 0 0

Z46 26 5 70 100 320 26.0 0 0 0 0

247 3 1 140 32 310 23.3 5620 5990 104 76

248 11 3 140 32 315 24.7 0 0 0 0

249 17 5 140 3.1 300 24.7 0 0 0 0

250 22 2 140 32 350 27.4 0 0 0 0

251 26 4 140 32 295 23.3 0 0 0 0

252 2 3 101 1 400 32.9 6490 6280 101 101

253 5 1 101 1 400 32.9 0 0 0 0

254 a 2 101 1 405 32.9 0 0 0 0

265 14 4 101 1 385 31.5 0 0 0 0

256 21 5 101 1 390 31.5 0 0 0 0

25.7 5 2 95 8 2 250 23.3 5870 5100 96 96

Z5ts 8 1 9S 82 305 23.3 0 0 0 0

259 13 3 95682 360 28.8 0 0 0 0

260 19 4 95 62 310 24.70 0 0 0

261 24 5 95 82 270 24e7 0 0 0 0

262 1 5 100 0 0.0 0 0 0 0

26s 5 4 100 -0 0.0 0 0 0 0

264 21 1 100 0 0.0 0 0 0 0

.20 25 2 100 0 0.0 0 0 0 0

26.625 3 100 0 0.0 0 0 0 0

261 9 3 S*. 0 0.0 0 0 0 0

./2661IS 4 so, 0 0.0 0 0. 0 0

269 19 5 so 0 0.0 0 0 .0 0

270 21 2 8e 0 0.0 0 0 0 0

271 24 1 48 0 0.0 0 0 @0

212 3 4 142 330 21.4 5650 5740 0 0

273 13 2 142 320 27.4 0 0 0 0

274 5 1 142 330 27A4 0 0 0 0

2517 l 3 142 315 27.4 0 0 0 0

276 26 2 142 330 21.4 .0 .0 0 0

277 4 1 144 410 28.8 5140 $660 24 24

218 4 3 144 425 30.1 0 0 0 .0

i7q 19 2 144 420 30.1 0 0 0 0

2so 20 1 144 410 30.1 0 0 0 0

261 30 5 144 420 31.5 0 0 0 0

262 1 2 123 340 21.74 5720 5450 0 0

2820 S 123. 320 24.? 0 a 0 0

264 21 5 .123 330 26.0 0 0 0 0

W26 5 S5 123. 33S 1*.4# 0 0 a0 f

286629 S 123 340 26.0 0, 0 0 0

287 13 3 It? 350 2*80 4530 %"9 0 0

286 19 5 it? ,315 28.0 0 0 .0 0
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A D f E F GH I J K

289 2 35283 45.00 44.3 11.80 28.8 8.5 8.2 3 20

290 2 35283 47.60 46.0 22.00 30.0 7.7 8.4 3 22

291 2 35283 47.60 47.0 23.30 30.0 9.3 8.9 3 29

292 2 81466 48.00 42.6 22.20 27.7 5.3 606 3 9

293 2 81466 41.10 43.6 20.00 2b.6 3.2 3.9 3 9

294 2 81466 48.00 43.6 25.50 27.7 3.5 3.? 3 9

295 2 81466 46.30 46.3 22.20 27.1 4.4 6.2 3 20

?96 2 81488 43.30 48.0 20.00 28.9 4.7 5.0 3 20

297 2 8586 49.00 45.0 26.60 30.0 7.0 8.4 3 7

298 2 858E' 49.00 46.0 22.20 28.8 8.8 8.0 3 a

299 2 8566 46.30 45.0 22.20 27.7 10.5 98 31

300 2 8586 46.00 4S.0 24.40 28.8 105 10i.2 3 14

301 2 3586 43.30 4S-3 2?7.0 21.1 7.9 7.9 3 16

302 2 426 45.70 49.0 23.30 2. 72 763 2

332 4650,00 47.0 23.30 28.9 6.66 6.2 1 2

305 2 426 50.70 47*0 28.60 31.1 7.5 7. 3 3 28

* 306 A 426 51.00 48.0 24.40 32.2 7.3 6.4 3 26

30?. 2 1,889S -49.00 4S.7 23,30 30.0 6.0 -8.1 3 1

308 2 18895 43.00 '41.3 21.10 M69 10.2 9.2 s 1

309 2 ISO"~ 4400 42.? 28.90. 20.0 10.4 9.2 3

310 2 1889,> 4S.70 43.*7 22,20 28.9 10o8 9.6 3 8

il .i18895 42.30 41.? 21.10 2.70 1.9 1.A 3 S

I t2 2 83SS0 48.70 43,7 23.30 00 66 7.1 3 .4
313 2 83550 47.00 42.7 22.20 30.0 5.6 14

314 2 83550 47.30 41.7 22.20 30.0 6.1 6.7 3 1
315 2 83550 48.30 45.0 23,30 -31.1 59 . 3 6

316 2 83550 46*?0 42,5 22.20 30.0 6.4 1.9 3 1

372 6600? 46#00 .4640 20.00 26.3 6.9 7.3 3 9

30 8 2 .6600? 47.00 46.0 26.60 31.1 790 7.7 3 9

319. 2 66007 07.00 5003' 26.60 10-O 6.9 1.8 3ý 13

320 2 6600? 49.30 44? 2.0 69 80 84 3 16

-321 2 66,007 47.30 46.1 25.50D 30.0 To.5 7*.6 3 16

322 2 7132. 48.70 43.0 22.20 26o9 7. 3 7.83 5

12 1~ 90 3423-6:0 30.0 7:1 6.?I 3 12

* 324 2 135 '4*00i 42.4 2%,60 3).) 86 . 32
3252 M132 477 842.031.1 4.2 6.9 3 12

326 2 71362 4*400 40,-? 21.10 32.2 8.2 8.0 3 30

326 2 4h 80 2? 26.,60 30.0 so? 7.2 3 12
'328. 2 64b3 46.00 45. 271T11 1. . 3 12

329 2 64b3 44.30 -44.3 23.30 32.2 8.4 9.? 3 13

330 Z 6461 47.30 44.0 '26.60 24.9 9.4 S.? 3 16

331 2 6461 43.00 42.0- 24,40 28.9 8.0 9.6 3 16

3.3? 2 .220?4.37.00j 41.? 11.80 31.1 7.8 7.6 3 14

31:33 2 22014 37.30 40.10 16-19C 23.3 8.2 1.3 3 14

334 2 22014 42.30 42.7 21.10 3101 5,4 6.6 3 19

335 2. 22074 39.?0 36.7 20.00 30.0 60? 5.6 3 19

336 2 22014 39.00 40.? 20.00 31.1 6.0 6.? 3 2?
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289 5 117 320 24.7 0 0 0 0
290 1117 345 26.0 0 0 0 0
291 2 117 330 24.7 0 0 0 0
292 1 111 33S 28.8 5630 5780 99 99
293 2 111 350 31.5 0 0 0 0
2104 3 Ill 350 30.1 0 0 0 0
291 2 111 335 30.1 0 0 0 0
296 s Ill 290 28.8 0 0 0 0
29? 4 109 360 28.8 5880 5760 0 0
28 5 109 340 27.4 0 0 a 0
299 1 109 34S 28.8 0 0 0 0
300 2 109 345 27.4 0 0 0 0
301 2 109 360 28,S 0 0 0 0
30*2 1 99 0 0.0 0 0 0 0
SO3 3 99 0 0.0 0 0 0 0
30*4 5 99 0 0.0 0 0. 0 0
305 2 99 0 0.0 0 0 0 0
31g 4 99 0 0.0 0 0 0
3u? 2.12S 0 0.0 0 0 0 0
3iI@ .4125 00.0 0 0 a 0
J09 3 125 0 0.0 0 0 .0 0
SSb 5125 0 0.0 0 0 0 0

311 1 125 0 0.*0 0 0 0 0
312 1.116 0 0.0 0 0o 0 0
313 5 116 0 0.0 0 0 0 0
314 2 116 0 0.0 0 0 0 0
315 3 116 0* 0.0 0 0 0 0
316 3.116 0.0 0 0. 0 0
31? "3 87 0 0.0 0 0 0 0
318 S IT a 0.0 0 0 0 0
31'e 4 l57 0 0.0* 0 0 0 0
320 1 -$7 0 0.0 0 0 0 a
S21 2 67 0 0.000 0 0 0 0
322 1 S.I0 0.0 0 0 0 0
323 2 61 0 0.0 0 0 0 0
324 3 0•** 0.0 0 0 0
311 1 81 0 0.0 0 0 0 0
426 5 a1 0.0 0 0 0 0
321 2113 0 0.0 0 0 0 0
J26 3 113 0 0.0 0 0 0 0
329 1 113 0 0.0 a 0 0 0
)JO 4 113 0 00 0 0 0 0
331 Ill' 00.0 0 0 0 0
332 2 122 13 370 27.4 900 S5640 120 120
3i4 3 122 13 305 274 0 0 0 0
334 4 122 13 360 2?.4 0 0 0 0
J15 S 122 13 34 , V74 0 a 0 0
3b6 4 122 13 3 0, 26.6 0 0 0 0



A B c D E F G K I J K

337 2 75276 46.30 36.7 25.50 26.6 10.7 8.6 3 15
338 2 75216 41.70 39.7 22.20 27.8 7.3 8.4 3 15
339 2 75216 45.30 47.0 23.30 30.0 7.1 7.4 3 15
340 2 7527t 46.70 43.0 25.50 28.8 7.3 7.9 3 15
341 2 75216 40.00 46.5 22.20 26.7 7.2 7.3 3 15
342 2 76981 45.00 41.3 22.20 31.1 6.8 7.0 3 1
343 2 76955 49.00 44.3 26.60 30.0 6.3 8.3 3 28
344 2 76985 47.30 43&7 25.50C 31.1 6.7 7.5 3 28
345 2 76985 44.30 43.7 25.50 30.0 6.9 7*1 3 29
346 2 76985 46.00 43.7 25.50 30.0 6.6 8.2 3 30
347 2 12130 43.310 42.0 25.50 28.9 7.6 8.4 3 2
348. 2 12110 49.00 45.3 28.30 32.2 7.7 7.8 3 2

*349 2 12130 47.00 42.3 22.20 31.1 5.9 6.4 3 2
*350 2 12130 45.70 43.3 22.20 30.0 10.2 8.1 3 16

351 2 12130- 4SOM) 45.7 21.10 32.2 8.00 So7 3 16
3S? 2 32566 46.0 27.7 5.4 7.4 3 9
35ý3 2 32666 46.70 49.3 24.40 27.7 6.1 8,4- 3 10
354 2 32566 44.30 44.3 21.10 26.6 5.0 7.0 i 10
1')% 2 321566 49.$0 45*.6 23.30 26.6 7.5 7.1 3 10
356 2 .3256b 47.7TO 41.0 23.30 27.? 8o.3 7.5 3 27
3s7 2 6148 46.00 48.7 31#.10 25.5 6.8 7.5o 3 12
45" 2 U~40 38-.10 43,,l 23.30 33.3 6.0 ?*2 3- 12
559 z 6248 47.00U 43o3 25.50 2S*14 5.8 1.6 3 12.
360~ 2. 6248 47.00 44.7 27.70 ZS*.9 6.? 6.3 .3 29
361 2 6244 45.50 46.0 2S&00 31.5l 5.9 ?*0 3 29
362 SA8) 45.30 46,0 23.30 35.6 6.0 7.1 3
363 2 614- 4S.UO- 41.0 24.40 32.2 6.1 7.9 3 24
.364 .2 634 AW.7?U 46.0 07.70 26.6 So? 7.3 3 24
365 a a34 44.00 44.7 33.30 36.6 .2 613 2
366 2. 114 41*70 46.0 24.40 33.3 5.*9 7.2 3 24
367 2 162JS 44.30 4887 27.70 21.1 6.8 5.,4 3 10
366 2 242)5 47.3t) 43.0 11.70 30.0 11*? SO7 1 10
3)69 it 262)11 42.00 47.3 26.90 30.1 6.3 6.2 3 It
M7 2 26215 45.7 37.0 26.60 26.6 5.0 7.2 3 11
371 2. 2621% 41,10 19.7 22.20 31.1 S.9 6.8 3 12
072 2 M214 44*30 42.0 25.50 3#64 9.5 90? 1. 15

*373 9 7?2414 45.00 45.3 25.50 32.2 10#6 10.1 3 .16
374 1 ?2914. 45.70 42.7 26.60 35.5 11.2 7.9 3 17
37 2.79' 46900 44.3 244.40 31.1 9.4 6.0 3 18
076 2 72914 48.00 44.0 27.70 32.2 9.2 9.1 3 IS
V 3? 2 44043? 45.30 4,4.0 26.60 31.1 4.6 7.5 3 23
378 2 4U4113 44.70 4%#0 26.60 32.2 6.4 ?.5 3 23
119 2 404373 4 1.*50 41.5 23*30 31.7 $*1 7.2 3 23
380 2 464473 4S*UO 41.0 23.30 29.8 9.? Sob 3 23 ¶

361 2 4si43?) 44.40 46.3 26.,60 34.3 7.6 7.6 3 -2.3u
382 2 1021 42.30 43.0 14.90 Vo.? 6.7 94. 3: .417
363 2 lQ2T 43.70 4,0.0 18.90 27.7 94 la6 3, 11
184 l v2? 3S.*OV 36.3 18.90 2%.-S 10.0 10.1 3' A0
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337 1 121 345 .24,7 6280 6440 83 83
338 2 121 360 27.4 0 0 0 0
33-9 3 121 365 27.4 0 0 C 0.
340 4 121 340 27.4 0 0 0 0
341 5 121 360 28.8 0 0 0 0
342 2 116 0 0.0 o 0 0 0
343 1 11,6 0 0.0 0 0 0 0
344 2 116 0 0.0 0 0 0 u
3445 2 1.16 0 0.0 0 0 0 0
346 2 116 0 0.0 0 0 0 0
347 1 100 0 .0.0 0 0 0 0

2i 2100 0 0.0 0 0 0 0
349 4 100 0 0.0 0 0 0 0
1 50 2 100 0 0.0 0 .0 0 0
351 3 t00 0 0.0 0 0 0 0
352 2 101 0 0.0 0 0 0 0
3S3 110 lo0 000 0 0 0 0
354 3 101 0 0.0 0 0 0 0

f335 S5101 0 0.0 0 0 0 0
-I 36 4 010 00 0 0 0 0

3S? 2 102 0 0.0 0 0 0 0
.1359 3 102 0 0.0 0 0 0. 0

35q 4102 0 0.0 0 0 0 0
3160 4 102 .00.0 0 0 0 0
361 S 102 0 0.0 0 0 0 0.
J62 51 0 0.0 0 0 a
363 21 000 00 0 0 0
$ 64 3111t 0 0.00 0 0 0. 036S 3 111 000 0 0 0 0.
3,66 S111 . 0.0 4 0 0 0
.36? 4 9? 0 0,4.0 0 0 . :.0
3us 5 s 0 04. 0 4 0

)6~) 9? 0 0.0 0 *
'0 4 9?0 o~ a .0 0 0

P1 2 9? -0 t. ** 0 0 0. 0
112 12.3 ... 0 0 0 0-
03 2 12) 00 - 0 0 0 0

10 *Z 00.0 "0 0 0 0
37 3Z 0 I.000 0 0.

37 4123 0.0 0 0 0
k.? 1£13 0 0.0 0 0. 0 0

31 lot 0 00 * 0 0.
3?' 30£000 . 0 0-

'I* t101 _0 0* 0 0 4
)go 36 -101 00.*s 0 0 0 0

L6 S 149 .0 09 4. 0 0 ~ 0

1838 1*49 7 29 4410 0- 0 0 0
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1A B c D E F G H J K

385 2 1027 42.1 30*3 22.2 26.6 10.80 10.60 3 30

386 2 1027 46.7 42.3 22.2 27.7 9.50 8.80 3 30

387 2 15150 42.5 43.0 25.0 36.6 8.80 7.80 3 7

388 2 15150 42.7 41.5 23.3 33.3 9.30 7.10 3 7

389 2 15150) 43.0 44.1) 23.3 33.3 4.40 7.10 3 a

390 2 15150 43.(0 45.0 23.3 35.0 9.10 8.00 3 a

391 2 15150 41.7 38.5 24.4 33.3 9.20 8.50 3 9

392 2 36219 44.0 46.0 23.3 31.1 9.90 9.30 3 10

343 2 36219 41.0 46.5 24.4 35.0 9.40 8.80 3 10

394 2 36219 44.7 42.0 25.5 34,4 8.90 8.8' 3 11

395 2 36219 40.0 40.7 214t 32.2 8.10 1.70 3 11

396 2 36214~ 4.53 46.0 21.1 30.0 9*60 9.30 3 15

39? 2 36232 4A. * ?43*7 23,3 31,1 7.40 8.50 1 2

398* 2 36232 45.0 40.0 23.3 24.9 7.20 8.50 3 30

399 2 36Z42 41.0 44.0 23.3 2b.9 9.10 8.80 3 30

400 2 362S2 45.0 44.5 M3. 30.0 8.60 9960 3. 30

;N0t 2 36232 41.0 47.1 21.3 33.3 8.10 8.90 3 s0

4.02 Z 102151 4?.3 S1.0 25,5 .33.3 7.50 1.90 3 9

403 2 1015$1 36.3 4C,90 16.7 2b.3 9.50 8.40o 3 9

404 2 102J,51 45.0 1 oft.5 24.4 31.? 8.00 8.00 1 t0

405 z 1023i1 47#) 0#.0 23.3 .30.0 9.90 6.30 k 1

#406 2 .102ISI 145.?f 42.0 25,.5 33.3 8.60 7060 3 11

'407 2 490125 -48.2 410.0 26.6' 31.1 S.90 6.10 3 20

408 2 49?s'9.7 42.3 2S5. )1*2 1.00 6.00 320

4.09 2 441u2s 45.0 4307 _zs.. 30.0 6.50 6460 3 20

410 2 490215 490? 38.0 26.6 2b.3 7.70 7.50 3 20

4s11 2 16042 00.? &.5*0 24.4 31.1 8.10 7.40 3 2?

41?2 IBJi42 45.7 42.? 24.4 31.1 7.00 7.60 3 2?

413 2 18042 43*3 39.3 23.3 Mo.t 8.b3o .0 7. 1 2?

'.14 2 16042 44?4. 2. 33 8.40 6.90 3 2?

41Si 1 sts93 4%.0 44.3 24.4 12.2 $.TO 7.30 3 IS

16Z S I* -'3 SO,? 49.3 2S.S 32.2 9.*10 7.10 3 Is.

#417 2 48218 .45.7 44.0 26.9 32.3 S440 1.10 320

I1a 2 1.821 '47. ? 4#4.0 ZS.5 34.4 7.50o 7.20 3 20

414 2 WIG1 *49.1 41.7 24.4' 303. 1.10 1.10 3 20

420 2 48218 51.? 46.0 .26.6 Vi.i , 7.160 1.20 3 20

421 2 0#311 4#4.3 413. 30.0 34.4 6.S0 7.30 1 20

42?2 1 31 48S7 46*#U 23.), 30.0 8.20 7.40 1 14

421 1 3311 4443 44.0 k3.3 12.2 8.30 7.10 3 14

424 1 111 47.43 46.0 2S.S 33.3 7.40 6.30 ) 19

42S 2 111 45.4 4'ý*) 26*to 32.2 7.40 7.50 3 14

416 2 3204? 44.3 44.3 21.t1 3.3 3 218

Al? z 32479 44.1 41.7 27.? 34.4 3 28

428 2 32'.19 41.0 46.0 30.0 33)0 1.50 ?.60 3 2A

4 29 2 32419 0,1$ 44.3 2%.0 31*1 5090 7.70 3 28

*430 2 10049 40.1 41.S 21.7 33.) 10.20 7.00 3 1

*431 2 10044 '.2.3 43.0 23.i 31. 8 .50 7.40 3 1

N32 Z 10099 4S.0 46.3 3S.S 25.5 8..26 7.50 1~



114
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385 2 149 7 305 26.0 0 0 0 0

386 3 149 7 295 26.0 0 0 0 0

387 3 133 330 24.7 5800 5750 0 0

388 4 133 310 26.0 0 0 0 0

389 2 133 330 27.4 0 0 0 0

390 3 133 345 27.4 0 0 0 0

391 3 133 330 27.4 0 0 0. 0

392 2 142 300 23.3 5850 5360 108 108

393 4 112 310 24.7 0 0 0 0

394 2 142 335 28.8 0 0 0 0

395 4 1'. 330 26.0 0 0 0 0

396 3 142 330 26.0 0 0 0 0

397 4 142 290 21.9 6160 5800 88 88

398 1 142 290 23.3 0 0 0 0
399 2 142 325 26.0 0 0 0 0

40o 3 142 320 23.3 0 0 0 0

z"01 4 142 340 26.0 0 0 0 0

402 1 149 0 0.0 0 0 0 0

403 2 149 0 0.0 0 0 0 0

404 1 149 0 0.0 0 0 0 0
405 2 149 0 0.0 0 0 0 0

406 1 149 0 0.0 0 0 0 0

"407 1 100 0 0.0 0 0 0 0
408 2 100 0 0.0 0 0 0 0

409 3 100 0 0.0 0 0 0 0

410 4 100 0 ,o.0 0 0 0 0..
411 2 121 0 0.0 0 0 0 0

412 3 121 0 0.0 0 0 0 0

413 4 121 0 0.0 0 0 0 0

414 5 121 0 0.0 0 0 0 0

415 2 102 0 0.0 0 0 0 0

416 3 102 0 0.0 0 0 0 0

417 1 101 0 0.0 0 0 0 0

413 2 101 0 0.0 0 0 0 0

419 3 101 0 0.0 0 0 0 0

420 4 101 0 0.0 0 0 0 0

421 5 101 0 0.0 0 0 0 0

422 1 99 0 0.0 0 0 0 0
423 2 99 0 0.0 0 0 0 0

424 3 99 0 0.0 0 0 0 0

4ý5 4 99 0 0.0 0 0 0 0

426 1 101 0 0.0 0 0 0 0

427 2 .10 0 0.0 0 0 0. 0

428 3 101 0 0.0 0 0 0 0

429 4 101 0 0.0 0 0 0 0

430 1 135 0 0.0 0 0 0 0

431 2 135 0 0.0 0 0 0 0

43Z .3 135 0 0.0 0 0 0 0
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433 2 1009q 44.00 41.00 24.40 34.40 8.10 6.90 3
434 2 10099 42.50 39.50 23.30 33.30 9.70 7.60 3
"435 2 14125 51.50 42.00 21.60 23.30 6.90 7.40 3
.t36 2 14125 49.70 47.00 20.00 25.50 6.50 7.30 3
437 2 14125 49.30 44.70 18.90 24.40 6.20 7.00 3
438 2 14125 49.50 46.00 20.00 24.80 6.80 7.00 3
439 2 14125 48.70 47.30 22.20 25.50 6.70 6.40 3
440 2 72567 44.30 47.50 15.50 21.70 9.60 9.30 3
441 2 72567 45.30 47.00 16.70 20.00 8.80 8.40 3442 2 75743*50 43,40 16*70 20*70 9,50 9*40 3
443 2 72567 44.00 47.30 15.00 21.10 C.90 9.70 3
444 2 32607 47.70 45.30 27.80 21.10 7.90 8.00 3
445 2 32607 47.00 45.30 18.40 25.50 6.00 7.10 3
446 2 32607 43.50 46.30 15.00 24.40 7.60 6.70 3
447 2 32607 49.00 41.70 17.80 22.20 3
449 2 32607 43.70 45.30 16.70 23.30 6.30 7.50 3
449 2 32265 49.50 44.70 18.40 21.70 8.50 8.00 3
450 2 32265 45.30 43.00 16.70 25.50 5.90 6.90 3
451 2 32265 43.30 39.30 21.10 18.90 5.90 5.40 3
452 2 32265 44.50 43.70 16.70 23.30 4.90 5.80 3
453 ? 32265 44.70 42.30 16.70 20.00 8.20 7.40 3
454 2 67399 44.00 42.70 15.60 26.60 5.10 7.10 3
455 2 67399 46.00 48.70 25.90O 22.20 6.50 7.40 3
456 2 67399 43.00 39.00 20.00 25.00 5.10 5.60 3
457 2 67399 46.00 43.30 26.60 16.70 7.40 5.40 3
458 2 67399 3
459 2 77684 45.50 46.00 21.60 20.00 11.30 8.90 3
460 2 77684 44.00 44.30 24.40 17.80 "10.10 8.60 3
461 2 77684 47.70 45.30 23.30 23.30 7.70 10.30 3
462 2 77684 38.30 46.00 21.10 17.80 10.00 7.70 3
463 2 77684 43.70 42.70 21.10 20.00 9.40 8.20 3
464 2 74091 42.70 45.30 16.70 25.50 6.80 6.603
465 2 74091 45.00 45.00 20.00 26.60 5.60 7.10 3
466 2 74091 43.50 44.00 16.70 23.30 3
467 2 74091 45.00 44.30 25.00 20.00 7.40 5.80 3
468 2 74091 3
469 2 69345 45.50 45.50 16.70 26.60 7.60 8.30 3
470 2 69345 43.70 44.00 21.10 26.60 8.00 7.60 3
471 2 69345 44.00 47.70 26.60 20.00 7.50 8.30 3
472 2 69345 45.00 44.50 23.30 24.90 8.20 7.40 3
473 2 69345 42.50 46.30 18.40 26.60 7.80 7.00 3
474 2 7496 41.50 46.50 21.60 33.30 3
4.75 2 7496 43.00 44.00 30.00 20.00 8.40 7.60 3
476 2 7496 45.30 47.00 26.60 21.70 7.70 7.90 3
477 2 7496 45.00 46.00 21.10 30.00 8.00 6.20 3
478 2 7496 3
479 2 9591 41.30 47.00 27.70 23.30 8.50 7.60 3
480 2.....95.91, .45.00 4.6.00. 26.60 30.00 8.50 6.40 3
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A K L M P R S T u v W433 1 4135 0 0.0 0 0 00434 1 5135 0 0.0 0 0435 24 1 96 0 0.0 0 0 00*436 24 2 96 0 0.00 0 0437 24 3 96 0 0.0 0 0 0 0438 24 4 96 0 0.00 00 0 0 0 0439 24 5 96 0 0.0 0 0 0 044i) 53 83 00. 0 0 00441 6 830 0.0 080 0 0442 6 2 83 0 0.0 0 0 0443 6 3 83 0 00 0 0 0 0444 7 1101 0 0.0 0 0 0 0445 7 2101 0 0.0 0 0 0 0446 73 101 0 0.0 0 0 0 0447 7 4 101 0 0.0 0 0 0 048 5i 0 0.0 0 0 0 04 4 8 2 5 8 8 0 0 .10014590252 88 0 0.0 0 0 0 045 1 25 3 88 0 0.00 0 045 225 43 88 0 0.00 0 04 32 880 0.0 0 0 0 0 .455 22 4 808 3 3 0 ? .
457 25 4 80 03 33 02.7 0 0 0 04584 0 80 5 3 2 2 .3 0 0 0 045 2 80 53 2350 23.3 5950 6320 837 89460 22 2 80 51 300 24.7 0 0 0 04561 15 2 80 51 300 26.0 0 0 0 045725 184 80 51 265 23.3 0 0 0 0453 25 2 80 13 3260 23.3 0 0 0 0445 26 3 8 12 2 50 28.8 5800 63250 89 89465 26 4 0 121 300 28.8 0 0 0 04661 26 5 0 121 3040 360. 0 0 0 0467 28 3 121 110 26 30.1 0 0 0 0463 001 0 1210 ~ 923.3 0 0 0 0469 16 41 83 40 08.0 0 0 0 04706 26 83 1140 30.0 0 0 0 04671 283 12 83 40 30.0 0 0 0 0469 23 1 83 0 0.0 0 0 0 '0

473 30 2 83 0 0.0 0 0 0 0414 2 1 99 415 28.8 5630 6140 39 39475 12 5 99 430 28.8 0 0 0 0476 22 3 99 8 2. 0 0 0 , 0477 22 4 99380 28.8 0 0 0 0418 0 0 99 435 30.1 0 0 0 0
479 6 4 96 1 400 28.8 5640 6850 95 95480 6 5 96 1 385 28.8 0 0 *0 0
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481 2 9591 50.00 42.70 24.40 27.70 7.90 6.30 3 15
482 2 9591 43.00 44.70 26.60 25.50 8.10 7.00 3 21483 2 9591 .43.70 48.70 25.50 24.40 8.20 7.60 3 30S484 2 76388 43.50 47.00 25.30 25.00 9.90 8.60 3 29485 2 76388 47.00 45.50 30.00 25.00 9.10 9.00 3 29486 2 76388 45.00 42.UO 25.50 31.10 9.20 9.10 3 29487 2 76388 42.00 43.50 33.30 26.60 8.40 8.20 3 29.488 2 76388 

3 0489 2 81642 44.00 43.30 36.60 24.40 6,30 7.50 3 13490 2 81642 44.70 39.70 26.(0 35.50 7o30 6.70 3 13.491 2 81642 46.50 40.00 38.20 26.60 6.60 7.50 3 17492 2 81642 46.00 43.70 41.00 26.60 5.90 6.70 3 17493 2 81642 45.30 44.70 44.30 33.30 6.30 7.20 3 28494 2 11433 46.70 47.00 28.90 23.30 5.60 7.10 3 2496 2 11433 46.00 42.50 28.30 21.70 5.40 6.50 3 19496 2 11433 41.30 41.00 30.00 20.00 5.30 5.60 3 23497 2 .11433 44.00 45.70 31.10 23.30 5.70 6.50 3 27498 2 1!433 40.70 42.70 27.70 22.20 6.40 6.30 3 27499 2 71900 38.00 43.50 30.00 21.70 7.90 7.30 3 10500 2 71900 35.30 41.30 25.50 21.10 4.60 5.20 3 12501 2 71900 44.00 38.70 21.10 25.50 6.30 6.20 3 12502 2 71900 39.00 41.70 24.40 22.20 5.20 6.70 3 15503 2 71900 42.30 45.70 20.00 30.00 6.70 7.50 3 21504 2 6506 46.00 39,00 21.10 24,40 6,00 7.70 3 11505 2 6506 26.50 39.00 18.30 25.00 10.10 6.80 3 11506 2 6506 42.30 48.00 28.90 25.00 4.60 5.80 3 12507 2 • 6506 46.00 50.00 23.30 30.00 6.80 5.00 3. 12S508 2 6506 
3 0509 2 32432 38.50 44.50 28.30 23.30 6.50 5.90 3 22510 2 32432 40.30 41.00 30.00 18.90 8o90 8.50 3 22511 2 32432 41.00 41.00 30.00 28,90 9,00 9.50 3 22512 2 32432 39.00 40.00 26.60 21.10 6,10 6,90 3 22513 2 32432 45.00 38.50 25.00 28.30 9.30 9.60 3 22514 2 77644 47.00 46.00 31.10 28,30 8.60 8.90 3 3515 2 .77644 40.00 46.00 30.00 25.50 9.60 11.00 3 3516 2 77644 44.00 41.00 20.00 30.00 9.70 9.50 3 3517 2 77644 39.30 39.70 31.10 28.90 9.10 9.00 3 3518 2 77644 41.50 43.50 28.30 25.00 9.60 8.90 3 3519 2 27776 41.30 44.70 32.20 25.50 6.90 7.40 3 13520 2 21776 41.00 46.30 32.20 26.60 6.80 8.10 3 13521 2 27776 45070 46.30 35.50 23.30 6,00 7.60 3 13522 2 27776 42.00 36.30 25.30 30.00 7.30 6.90 3 30523 2 21776 42.00 40.30 23.30 33,30. 7,60 6.10 3 30524 2 19275 38.00 42.50 30.00. 23.30 7.20 7.20 3 15525 2 79275 46.70 38.70 30.00 23.30 7,00 7.30 3 15526 2 79275 38.30 42.30 30.00 22.20 6,70 7.30 3 15527 2 79215 44.30 38.00 24.40 30.00 6.70 6.80 3 I1,528 2 79275 44.00 36.50 23.30 31.70 6.60 7.20 3 i5

h~2
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481 4 96 1 385 728.8 0 0 0 0

482 4 96 1 360 27 o.4 0 0 0 0

483 4 96 1 300 23.3 0 0 0 0
484 2 80 49 375 27.4 6080 6360 91 89

485 3 80 49 365 27.4 0 0 0 0

486 4 80 49 355 28.8 0 0 0 0

487 5 80 49 38528.8 0 0 0 0
4.88 0 80 49340 26.0 0 0 0 0

489 2 78 2 425 30.1 6930 6350 39 39

f490 3 78 2 395 28.8 0 0 0 0
491 1 78 2 410 28.8 0 0 0 0

492 2 78 2 415 30.1 0 0 0 0
493 3 78 2 380 27.4 0 0 0 0

494 2 123 92 255 21.9 5860 6150 107 0
495 2 123 92 310 26.0 0 0 0 0
496 2 123 92 280 24.7 0 0 0 0

497 2 123 92 305 26.0 0 0 0 0

498 3 123 92 280 24.7 0 0 0 0
499 3 136 2 345 30.1 5130 6020 77 92

500 2 136 2 305 28.8 0 0 0 0

5 bol 3 136 2 315 28.8 0 0 0 0

502 3 136 2 320 28.8 0 0 0 0

50 4 136 2 315 30.1 0 0 0 0
504 4 113 27 320 28.8 5750 59'60 ?7 92

k 505 5 113 27 320 28.8 0 0 0

506 4 113 27 310 28.8 0 0 0 0

507 5 113 27 330 30.1 0 0 0 0

508 0 113 27 295 27.4 0 0 0 0
509 1 98 35' 315 24.7 5090 5410 0 0
510 2 98 35 335 26.0 0 0 0 0
511 3 98 35 335 26.0 0 0 0 0
512 4 .98 35 290 23.3 0 0 0 0

513 5 98 35 310 26.0 0 0 0 0
51-4 1 1i8 7 295 26.0 5840 5640 0 0

515 2 118 7 345 30.1 0 0 0 0
516 3 118 7 340 30.1 0 0 0 0
W17 4 118 7 310 28.8 0 0 0 0

518 5 118 7 288 28O8 0 0 0 0

519 2 119 7 340 24.7 6180 5280 113 106

520 3 119 7 385 26.8 0 0 0 0

521 4 119 7 380 26.8 0 0 0 0

522 2 119 7 360 26.8 0 0 0 0

523 3 119 7 350 27o4 0 0 0 0

524 1 79 14 315 23,3 5400 5150 116 93
52t 2 79 14 315 24.7 0 0 0 0
526 3 79 14 290 24.7 0 0 0 0

527 4 79 14 355 27.4 0 0 0 0
S28 5 79 14 340 26,0 0 0 0 0

t..J?
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529 2 76438 51.0 49.0 30.0 23.3 6.7 7.2 3
530 2 76438 45.3 52.7 32.2 23.3 6.8 7.8 3

*531 2 76438 47.7 47.7 34.3 21.1 7.7 7.7 3
532 2 7643a 45.3 52.7 34.4 22.2 6.8 7.8 3
533 2 76438 49.0 50.5 31.7 20.0 7.7 7.7 3
534 2 36214 46.0 48.0 30.0 21.7 6.1 6.9 3
535 2 36214 46.3 42.3 21.1 27.7 7.7 6.0 3
536 2 36214 43.7 45.7 30.0 24.4 5.9 7.8 3
tP37 2 36214 41.3 46.0 31.1 23.3 7o2 7.5 3
538 2 36214 48.0 45.5 30.0 23.3 6.6 7.3 3
')39 2 36475 45.0 46.5 25.0 23.3 6.4 7.1 3
540 2 36475 47.0 44.7 23.3 30.0 6.9 6.7 3
541 2 36475 47.7 44.3 30.0 22.2 6,3 6.9 3
542 2 36475 42.7 38.' 23.3 30.0 7.1 6.7 3
543 2 81689 47.0 52.5 33.3 25.0 9.4 9.5 3
544 2 81689 45*3 53.3 33.3 24.4 10.8 9.9 3
545 2 81689 42.o 47.3 32.2 21.3 10.1 10.1 3
546 2 81689 50.7 52.3 31.1 26.6 10.5 10.8 3
547 2 81689 52.5 51.5 26.6 30.0 9.2 9.8 3
548 2 7645? 44.0 50.5 26.6 23.3 10.2 6.6 3
549 2 76457 51.7 50.7 23.3 30.0 8.7 9.b 3
6J5 2 76457 49.7 51.0 22.2 30.0 8.d 10.0 3
551 2 76457 51.3 50.0 23.3 28.9 8.5 10.0 3
552 2 76457 !2., 48.5 23.3 2.o 84.8 89j 3
553 2 747"$ 42.7 51.3 28.9 24.4 5.9 5.8 1
554 2 7478 48.0 49.0 30.0 23.3 5.4 6.8 3
555 2 747b 47.? 46.0 24.4 33.3 6.9 6.7 -3
556 2 7478 50.7 46.3 23.3 31.1 7.2 6.9 3
557 2 7478 4S.5 49.5 30.0 21.7 61, 7.1 3
558 2 7291 42.4 26.5 30.0 18.4 8.4 9.1 3
5b9 2 729L 43.5 46.7 31.7 23.3 7.7 8.0 3
;560 2 '7291 44.3 47.3 32.2 23,3 6,0 7.5 3
5b1 2 7291 43.0 44.0 21.7 30.0 7.5 7.9 3
562 2 7291 43.5 46.5 30.0 23.3 8.4 7.0 3
56.4 2 22007 45.5 47.5 30.0 23.3 10.0 9.4 3
564 2 22007 44.3 45.3 26.6 21.1 9.5 9.6 3
,65 2 2200? 45.7 37.3 21.1 27.7 7,0 6.7 3
566 2 22007 43.0 42.? 27.7 21*. 8.7 8.o 3
567 2 22007 42.U 45.5 $1.., 20.0 6.5 8.9 3
568 2 7?952 46.0 4?.0 24.4 25.0 7.5 6.4 3
Ibq 2 72952 41.5 44.5 21.7 30,0 ?.5 6.3 1

570 2 72952 43.0 42.0 22.2 27.7 8.1 6.4 3 3
T71 2 72952 43.7 47.0 23.3 3u.O 7.1. 8.2 3

572 2 729S2 47.0 49.0 31.1 23.3 5.7 6.1 3
573 2 22475 42.5 43.0 3107 23.3 7.8 7.2
574 2 22475 45o? 46.0 23.3 32.2 7,7 7.3 3
675 2 22475 41.7 47.3 31.1 25.5 7.4 7.1 3
576 2 22475 49.0 45.3 25,5 25.5 7.0 7.0 3
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529 8 1 s0 59 360 27.4 5860 5500 09 8y
5•: 8 2 so 59 395 28.8 0 0 0 0
-531 8 3 s0 59 405 28.8 0 0 0 0
S32 8 4 80 59 395 28.8 0 0 0 0I533 8 5 80 59 415 28.8 0 0 0 0
534 24 1 142 325 24.7 6150 6160 0 100
535 24 2 142 310 24,7 0 0 0 0
536 24 3 142 325 26.0 0 0 0 0
537 24 4 142 300 24.7 0 0 0 0
538 24 5 142 320 24.7 0 0 0 0
539 10 1 142 94 0 0.0 6430 5880 0 0
540 10 2 142 94 0 0.0 0 0 0 0
1>41 21 4 142 94 0 0.0 0 0 0 0
542 30 2 142 94 0 0,0 0 0 a 0
543 11 1 78 3 400 2868 5850 5790 100 100
544 11 2 78 3 430 31.5 0 0 0 0
545 11 3 78 3 395 28.8 0 0 0 0
546 19 4 To 3430 30.1 0 0 0 0
54? 195 78 3 400 30.1 0 0 d 0
148 13 1 80 73 340 26.0 5750 800 89 10
-149 13 2 80 73 360 27.4 0 0 0 0
t5'5 13 3 80 73 345 27,4 0 0 0 0
t~ 13 4 so 73 380 27.4 0 0 0 0
"ý52 13 5 s0 73 370 27.4 0 0 0 0
553 7 2 110 74 365 30.1 6070 6180 107 L07
5t4 ? 3 110 74 345 30,1 0 0 0 0
n55 10 3 110 74 335 30.1 0 0 0 0
56b 10 4 110 74 355 30.1 0 0 0 0

")S7 10 s 110 74 35S 30.1 0 0 0 0
558 a 5 111 24 345 30.1 6280 6520 100 LOT
$59 13 S ll 24 365 31.5 0 0 0 0

1? 4 17 4 11 24 330 28.8 0 0 0 0
56 t17 I 111 24 390 32.9 0 0 0 0
562 2 s ill 24 290 28.8 0 0 0 0
$63 12 1 123 98 375 27.4 6150 6180 108 123
$64 12 2 123 98 405 27,4 0 0 0 0
65t 12 3 123 98 350 27.4 0 0 0 0

12 4 123 98 370 28.8 0 0 0 0
:ob7 12 5 123 96 375 27.4 0 0 0 0
56as15 83 0 0.0 0 0 0 0
569 154 83 0 0.0 0 0 0 0
70012 2 83 0 0.0 0 0 0 0

ýi128 2 83 1 0.0 0 0 0 0
%7Z228 3 83 0 0.0 0 0 0 0I
:01i s 1 122 91 0 0.0 0 0 0 0
74 a 2 122 91 0 0.0 0 0 0 0

,7 8 3 122 91 0 0.0 0 0 0 0I
6)76 11 4 122 91 0 0.00•'*"oo : o :/
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577 2 22475 37.0 43.0 28.3 23.3 6.3 7.6 3

518 2 4U431v. 41.7 48.7 32.2 28.8 6.6 7.5 3
579 2 404310 43.5 47.0 31.7 30.0 7.4 7.5 3

i 6ibe 2 40431u 47.0 43.0 22.2 30.0 8.0 7.4 3

581 2 404310 47.0 50.*3 34.4 30.0 7.8 7.4 3

52 2 40431v 46.0 48.3 31.1 21.1 7.8 8.1 3

t)b3 2 8181 37.5 40.5 28.3 20.0 9.5 8.2 3

584 2 8181 44.3 41.3 21.1 28.9 8.6 8.9 3

,85 2 8181 44.0 45.7 33.3 21.1 8.2 8.3 3

586 2 8181 38.7 44.0 31.1 20.0 7.4 7.6 3

b 1 2 8181 40.0 47.5 26*6 21.3 6.3 7.9 3

5bs8 2 97683 42.7 48.0 30.0 21.7 9.8 8.0 3

589 2 97683 43.0 42.0 33.3 23.3 8.4 7.3 3

WO 2 47681 41.0 45.3 30.0 26.6 8.5 7.6 3

591 2 9703 38.0 39.5 30.0 21.7 9.5 7.0 3

54Q2 2 9?6u3 42.3 43,7 31.1 23.3 10.0 8.2 3

6594 2 7441 48.0 47.i 33.3 25.0 8.S 7.5 3

!;44 2 7441 54.7 49.3 30.0 2303 8.3 8.2 3

595 2 7441 47.) 46.(, 2?.8 32.2 7.2 7.2 3

546 2 7441 41.*) 45.0 28.9 24.4 8.2 7.1 3
J97 2 7441 47.0 49.5 .300 23.3 7.8 703 3

5106 2 27192 43.0 42.0 30.0 20*. 6.8 5.0 3

119 2 27192 3S.7 36.3 2809 20.0 6.6 6.1 3

boU 2 27192 31.0 3707 2?.7 20.0 7.1 5.8 3

6k1 2 27192 37.7 38.7 33.3 21.1 6.? 5.2 3

buZ 2 27192 37.0 38.*7 21.1 30.0 .6.0 7.2 3
bo3 2 36131 30.3 40.0 27.7 36.6 5.6 689 3

604 2 U6131 35.3 29.7 32.2 2303 704 6.2 3

btj 2 36131 45.t 36.S 33.3 2•'0 5.6 467 3

606 2 36131 38.3 38.7 22e2 33.3 V.5 8.0 3

bVI. 2 3613t 37.7 37.3 24.4 32.2 7.1 7.5 3

boo 2 "b9l8, 32.0 36.U 24.3 30.o0 9.3 9.2 3

6o9 2 18981 43.s 4S.5 31.? 2303 ?.? 8.3 3

Ulu 2 18965 43.? 37.0 30.0 23.3 9.3 9.1 3

611 2 1898$ 43.5 39.5 20.0 3000 6.S ?.7 3

612 2 18985 35.0 36.0 22.2 27.7 ?.9 7.0?

613 2 72927 43.5 48.5 33.3 2107 9.3 7.4 3

614 2 ?2927 44.3 45.3 $3.3 21.1 8.2 ?.0 3

6111 2 72927 42.5 45.0 33.3 21.7 7.3 8.6 .3

616 2 1?241 47.3 38.5 24.4 28.3 601 7.9 3

61? 72?V21 47.0 39.5 21.? 30,0 6.9 .7 0 3

61b 2 1164 38 .0 44.0 3000 21.7 ?.6 6.8 1

619 2 1?64 42.0 44.3 30.0 24.4 ?.6 6.3 3

bzu 2 1264 44.3 46.0 2464 Is's 7.5 7.1 3

all 2 1264 46.3 39.7 26.6 32.2 6.7 7.3 3

622 2 1164 43.S 46.0 33.3 23.3 7.2 6.J 3

6213 2 7868 41.e 48#0 3303 23.3 7.5 6.0

024 2 7?81 40.0 48.7 34.4 21.3 7.4 604 3
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577 11 5 122 91 0 0.0 0 0 0"578 1 4 101 0 0.0 0 0 0 0579 1 5 101 0 0.0 0 0 0 0560 9 2 101 0 0.0 0 0 0 0581 9 3 101 0 0.0 0 0 0 082 9 4 101 0 0.0 0 0 0 0
543 13 1 126 47 305 24.7 5330 51910 0 0584 13 2 126 47 .290 24.7 0 0 0 0585 13 3 126 47 310 26,0 0 0 00S86 13 4 126 47 315 28.0 0 0 0058?713 5 126 47 320 2.4 0 0 0.0
t86 9 2 114 245 20.5 5410 5650 99 0
58920 3 114 240 21.9 0 0 0 051#0 20 4 114 240 21.9 0 0 0 0541 20 5 114 250 21.9 0 0 0 0t-92 30 2 114 250 21.9 0 0 00

317 1 99 71 0 0.0 0 0 0 05e4 1? 2 99. ?1 0 0.0 0 0 0 01? .3 99 71 0 0o.o 0 0 00t'96 1?74 99 it 0 0.0 0 0 00
I?717 5 99 71 0 0.0 0 0 00Is 1 96 0 0.0 0 0 00

599 IS 2 940 0.0 0 0 0060Q 15 3 96 0 0.0 0 0 0 0w*.1?7 2 96 0 0.0 0, 0 0 0
602• 7 3 96 0 0.0 0 0 0 060'3 9 2 ?0 300 26.0 4620 &200 0 9060420 2 143 ?0 310 27.4 0 0 0 0
605 20 3 143 10 330 26.6 0 IS606 20 4 143 ?0 340 26. 0 0 0 04607 30 2 143 70 31S 26.4 0 0 0 0606 11 1 13? 215 24.? 6390 6020 104 &0
60917? 1 137 330 27.4 00 0 010,17 2 137 0 0 o 0
61 117 3 137 365 20 0 0 0 0
61217 4 137 340) 26.00 0 a613 4 S 123 s0 34 28.4 5070 54*0 so 7a14 14 4 123 50 335 *?,4
61,14 5 113 50 335 26.' 0 0 0 016,26 4 12.3 so s0$ ,27.4 0 0 0 o
61726 5 123 s0 290 26.0 0 0 0 0.I616 15 1 122 9? 365 *7.4 6130 6130 9s 94619 Is 2 122 97 360 2704
620 I5 3 122 9? 3s5 *70 4 0 0 06215 is 122 97 350 27.4 0 0 0622 IS S 122 97 3M 27.4 0 0 0 0a23 10 I 1 0 0. 0 o 062#10 2 109 0 0.0 0 0 0
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A B c D E F G H I J K

625 2 7889 48.10 43.70 23.30 fl.Z0 6.8 7.1 3 '10
626 2 7809 48.50 41.50 26,10 25.00 7.6 6.6 3 24
627 2 7889 43.00 46.30 30.00 23.30 7.2 6.6 3 24
628 2 74295 49.50 42.80 25.50 35.50 8.2 8.7 3 19
629 2 74295 46.80 S1.Z0 25.00 33.30 0.4 S.1 3 19
630 2 74295 47.30 45.70 26.60 33.30 7.9 8.8 3 19
631 2 74295 40.20 49.70 31.60 26.10 8.3 16S 3 24
632 2 74295 50.00) 40.30 26.60 35.80 7.9 7.5 3 24
633 2 72797 45.30 47.50 29.20 22.50 8.6 7.3 3 29
834 2 12791 45.50 46.30 23.90 30.60 7.5 8.4 3 29
Oti 2 72791 45.50 44.20 28.90 25.00 8.3 7.5 3 29
636 2 727'il 44.20 44.70 30.60 24.40 7.8 9.8 3 29
637 2 1279? 42.30 46.50 28.30 25900 8.0 8.6 3 29
638 2 3691S '42.80 S0.30 25.00 34.20 6.8 7.0 3 10
6$9 Z. 36915 45.80 44.70 M720 34.40 S.1 6.1 3 .10
640 2 38915 .45.10 *4400 26.10 12.20 5.5 6.9 3 10
64t1 2 36915 *A0.00 45.60 23.90 34.40 8.9 6.5 3 10
64? 2 36915 37.80 41.50 24.20 29.20 6.4 6.6 3 10
643 2 87 41.80 45.80 31.70 Z4920 7.7 6.4 3 8

44. 7 2.048.70 31.70 2S.00 7.2 6#6 .3 22
64S 2 6? 43.00 38.30 14.20 28.30 6.9 7.t 3 22
646 2 87 31870 43o.20 32.20' 22.80 7.3 7.0 3 28
64? 2 Ii? 41600 44.00 32.80 23.40 6.9 To7 3 28
648 2 9V484 4O.5Sj 44.00 33.30 20.90 4.6 5.3 3 4
6144 2 99464 42030 48.50 32.20 21.70 6.0 4.5 3 4

650 2 .19464 -44.00 47.50 .31.10 22.80 6.7 4.5 3 4.4
68*A1 2 94484 48.310 38.20 .26.40 -1.710 Sat 4.9 3 4I
652 2 99404 46.30 46.50 25.00 30.80 ?.5 '7.0 3
6%3 2 16SUI 46.50 47,00 21.20 30.60 5.6 6.9 3 1
MA4 2 76SOI~ 41010 417.70 21*10 30.'00 S.A 7.2 3 1
655S i 16SO3 46.00 42.00 29-.00 30.0 5A.60 47 1 1 1

657? I 76% 486.30 40.00 30.00 20.01) 7.*9 9.4 3 2s

658 2 464#U% 49.5Q0 4.30 23.30 31*70 7.4 7.3 1* 9
059 2 464US 43.00 46,60 30.90 21.10 6.6 6.4 3 14
660 2 484sA 45.80 4.70 '31.00 19.50O 6.5 . 3 16
^61 41 464%#S 45.30 46.60 25.80 20090 Is? 7.0 3 21
662 2 46405 42.60 50.00 30.00 22.50 6.4 83 .3 21
663 2 74746 47.50 48.50 )0#40 25.00 7?.3 4.4 1 23 .
664 2 74746 46e2V 44070 21.10 33.30 9,2 6.1 1 23
645 2 74?46 4?.00 49.30 29.40 24.40 T.) ?.S 3 13
666 2. 74?46 19,3u 36.70 240.40 20.00 7.9 7. 13
66? 2 74746 41.50i 46o50 -31.0 24.20 9.2 1.? 3 23
668 2 271331 43.30 38.50 20#00 26.30 7*5 4*4 3 13
669 Z 2)311 41.20 42.60 29.40 1I.9 6.6 ?.9 3 13
67(' 2 273-31 43,00 46,00 30.60 20.90 4.6 7.5 3 t3
671 2 21331 41.80 44.20 30.00 20.60 6.0 7.7 3 13
6?2 2 Z1311 0*0.5 35.00 26.30 23170 t.,4 8.0 3 L3
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A L M P R S T U V w
625 3109 00.0 0 0 0 0
626 1109 00.0 0 0 0 0
627 2109 0 0.0 0 0 0 0
628 2 82 0 0.0 0 0 0 0
629 3 112 0 00 0 0 0 0
630 4 82 0 0.0 0 0 0 0
631 4 82 0 0.0 0 0 0 0
632 S 82 0 0.0 0 0 0 0
633 1 83 0 0.0 0 0 0 0
634 2 83 0 .0 0 0 0 0
63S 3 83 0 0.0 0 0 0 0
6$6 4 83 0 0.0 0 0 0 0
63 5 83 3 0 0.0 0 0 0 0
838 1 99 400 30.4 5850 6150 104 119
W39 2 99 370 28.6 0 0 0 0
840 3 99 360 30.1 0 0 0 0
641 4 99 39 530.1 0 0 0 0642 S599 3 301 0 0 0 0

993110 30*1

643 S 112 86 310 24,? 5940 6240 6? 0
044 4 112 86 300 24?7 0 0 0
645 5 112 86 325 27,4 0 0 0 0

,, 2 .112 6 ,o 26.o0 0 0 0°
b6#7 3 112 66 310 26.0 0 0
646 1 1 13 S4 31S 233 S600 S4200

4649 2 111 S4 320 24.1 0 0 0 0
650 3 113 54 31S 23.3 0 0 0 0
6$1 4 113 54 .290 21.9 0 0 0 0
WZ S I1 54 3035 23) 23 0 0 0
6S3 .3 60 St 350 2*4? 61S0 S490 S9 10?'1654. 4. 60 50 360 2*.4 0 0 0 0
655 4 80 58 360 2*.0 0 0 0 0.
656 S -Q 56 -340 2*4. 0 0 0 0
b,? S .0 SO 350 ,24.7 0 0 0 0
(-So 1 00 26 39S l,*6 590 6000 63 t0
659 3 00 26 .31,7 *4 0 0 a a
66C 4 60 26 400 *6. 0 0 0 0

t1 1 60 26 390 2*8. 0 0 0 0
66? 2 1 0 26 3M *4 0 0 0 0
"&3 1 122 0 0.0 0 0 0 0
664 2 122 0 0.0 0 0 0 0
665 31t22 0 0.0 0 0 0 a
666 4 122 00.0o 0 0 0 0
667 51a2 4 0.0 0 0 0 0
666 1 % 0 0.0 a a 0 0
669 * 9% 0 0.0 0 0 0 0
070 3 96 0 0.0 0 0 0 0
671 4 V6 0 0.0 0 0 0 0
02 5 %4 0 0.0 0 0 0 0
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A B C 1 E F G H I J K

673 2 3378 42.30 51.00 28.40 22.50 8.3 8.7 3 2
674 2 3376 42.30 50.80 27.50 23.30 8.7 8^4 3 4
675 2 3376 42.00 48.50 28.40 23.30 7.8 8.4 3 .4
676 2 3376 46.30 44.20 22.,0 32.80 7.4 8.4 3 21
677 2 3376 48.20 48.20 31.10 22.20 7.6 8.7 3 21
678 2 6944 48.70 46.00 23.90 31.70 6.5 7.2 7
07. 2 6944 48.70 47.50 24310 33.30 •.0 7.6 3'
68u 2 6944 4,57.50 39.00 22.80 2*.9o 7.3 7.6 3 1
681 2 6.944 46.?0 47.50 32.20 25.50 7.3 6.5 3 1i
t82 2 6944 45.70 47.00 24s40 35..00 6.9 .o8 3 18
o81 2 1149'0 43,00 39.30 20.00 29.20 8.2 7.6 3 3
bb4 2 1?9*Q 44*50 51.50 33.*0 ?5450 5.5 4.6 3 18
o8 2 149is 50.00 45.00 23.00 ?1.50 9.7 8.1 3 1B

* 688 2 1299) 33.00 48,80 21.?0 21.70 9.0 .89 3 9
o~ 21?9~4 1 .9 3. to

606 2 774.9t bO, 30 l I*30 24,0 208.90 7.8 7.4 3 is
689 2 17496 44.0, its 1.03.~ . . 3 1s
a)( 2 17498 42*30 43.20" 29.40 2060 7T4 6.7 3 15
691 2 77496 48.20 ALW.60 22.0 31#T0 .7.3 7.2 3 Vi
692 2 774% 4P'.0 43.60 -28.90 20.60 7.o 6.6 3 2!
641 2 26482 49.20 41.00 2-1.10 27,20 64.1 7t6 3 15
644 2 26682 11.80 42.50 30.00 1.,4o 6.1 8.3 11S
69S 2 26681 43.7') 459.15 27,26 21.10 6.7 .5.9 :30
696 2 Z66bl 4,0.20 3400 18.90 Zt60 6.3 7,1 3 30
v9? 2 26682 1.0 6.6 3 15
69b 2 49S? ,48.50 40i30 23 .30 :31..0 9. Go? 3 6
992 49157 44*.80 41,.10 27.50 Z1.310 .9 7.1 3 6
IOU) 2 491sl486 42.50- 21.80 Z6410 6,.) 6* 3 t1
101 2 4 1 •, 1..0 48070 -.I70 MO.O 6.6 6.4 3 It
10N 2 491st 4.80 $1.3(, 1•010 27410 1#9 7.0 3 2?
fli 2 12471 48.60 50.50 30.00 24*20 4.7" 4., 3
104 ? 2Z471*) .30 46.00 23)90 32.20 5*2 7.5 3.14
10• 2 2;2, 41*.130 48.60 28.90 2$.30 6.6 S, " 14
fv6 2 2241?' 4O.S0 43.00 23. 1 ,i 30 6.8 74. 1 1 U..
,0, 2 .22419 7.1 6.s . 2 *3
700 2 22601 43#0. 60 .30 26.10 2.30 .6.S S.6 1 9
OV 2 24601 42,.70 40.*70 Z1.7O .?20 8.2 7.,4 IV
7o 2 21603 45.30 46,.0 30.,90 25.00 ?.9 1. 3 9
M1 2 22601 49.30 49.00 13 3.0 M00 7.9 6.0 3 20
112 2 2260, 4,,o0 41.70 23.30 310.00 6.6 7.* i 2U
M3 2 ,)o 49.5o 42.00 23.30 1,*6.1o 6.9 .,9 3 G
it&' 2 3?4 47.00 44.?0 20.00 2S.00 6*4 6,6 3 20
7ts 2 370 44.00 S0.50 3.10.s 26.60 u..5 e49 3 10

It?7 1 1061 33.00 40.20 21.?O 17080 5.S 6.6 3 2
718 2 70861 50.00 42.00 23.30 27.70 6.0 7.6 3 2

f Y14 2 70862 42.00 44.70 28.30 23.30 7.6 8.2 3 I
12u 2 106o? 47.20 41.80 22.20 30.00 7.9 6.4 3 13
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* A L M P R S T U V W

073 1 107 51 285 23.3 S480 5580 0 0
674 4 107 51 250 21.9 0 0 0 0

05 5 10? 5l 280 23.3 0 0 0 0

b6T 2 10? 51 280 21.9 0 0 0 0
61? 3 107 51 270 23.3 0 0 0 0

678 2 112 14390 31.5 6340 6050 107 107

"o79 3 112 14 370 30.1 0 0 0 0

e80 -4 112 14 385 30.1 0 0 0- 0
&31 3 112 14 375 30.1 0 0 0 0

o82 4 112 14 385 31*. 0 0 0 0

8 3 5 100 00.0 0 0 0 0

6134 4100 0 0.0 0 0 0 .0
b85 5 100 0 00 0 0 0 0

6P ., to0 0 0.0 0 0 0 0

,? 3 100 0 0.0 0 0 0 0

ties -11Il 0 0.0 0 0 0 0

689 11$ 0 0.0 0 0 0 0

690 Its 00.0 0 0 0 0
691 2 1la 0 0.0 0 0 0 0

692 3 -118 00.0 0 0 0 0

649. 4 96 0 00 0 0 0 0

.694 s 96 0 0.0 0 0 0 0
9S a 2 96 o0 0.0 0 -0 0 0

4696 39 0 0.0 0 0 0 0
69? 3 196 0 0.0 0 0 0 0

696 210 ZI0 0.0 0 0 0
6•9 3 100 00.0 0 A 0

,Go 100 t0 0.0 0 0 0 0
1701 3 100 0 0.0 0 0 0 0

102 s 100 0 0.0 0 0 0 0

703 1. Q2 , 20 35o 27.4 4140 60.20 63 90

104 - 2 U2 20 320 6.0 0 0 0 0
:7O 3 122 20 360 28.6 0 0 0 0 -

06 4 122 20 -. i Z7.4 0 0 0 0
1 s06 122 20 20 *.34 0 0 0 0

"1,06 3 12.1 9 300 16.0 4960 020 0

IOV 41 12 7 9? 335 21.4 0 0 0 0-
* ~710 5 2* 9 * 2.4 0 0 0 0

71 12* 9?320 21.4 0. 0 0

717 5 1*2 q? )W 260 0 0 0 0
,1, 5 9 0 0.0 0 0 0 0

2 99 0.0.0 0 0.

?00 0 0 0 -0 0
.116 4 99- 0 0.0 0 0 0 0
111 3 *2 0 0.0 0 0 0 0
its 0 12 0.00 0 0
719 s U. 0 0.0 a 0 0 0

7703 12 0 0-0 0 0 0 0

I
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A B c D E F G H I J
A

721 2 70662 44.3 45.0 21.7 2b%9 b.5 6.9 3

122 2 72469 47.8 45.8 23.3 33.3 6.0 7.3 3
123 2 72489 48.0 45.8 23.1 30.0 b.2 7.1 3
724 2 72489 41.7 43.7 23.v 3U.6 6.9 7.3 3
725 2 '72489 45.' 46,8 23.1 33.3 8.4 7.t 3
726 2 72409 47.1 45.2 23.3 33.3 6.5 7.5 3
727 2 21710 4?.0 41.2 22.2 24.4 3.8 4.2 3
128 2 21720 46.* 41.3 21,7 27.5 4.2 3.7 3
129 2 '720 41.0 43.5 19.2 30.0 7.7 7.9 3

130 2 ?lTe' 43.3 41.5 22.8 30.0 3.9 5.3 3
131 2 21120 11,5 43.? 14.5 20,3 5.3 6o1 3
IS2 2 4'176 !,5 46.7 27.7 34.4 5.6 6.8 3
133 2 4I76 44.0 46.3 24.2 30.0 b.5 8.0 3
104 2 4817? 48J6 47,1 26.6 33.9 7,8 7.0 3
" 5 2 4blb. 4b,3 .4-d7 26.6 35.5 5.9 6.9 3
736 2- 4817C SC.e8 47.8 26.8 36.0 5.7 7.2 3
'737? 14240 51.0 42.i 23.9 21.8 6.9 8.5 3
73 1 2 14?40 49.$ 43.8 25.0 2849 10.0 9.0 3
7)- 2 14240 . 49. 25.0 31.6 8.4 8O 3
140 2 14240 44.3 43.5% 24.2 25*6 7.7? ?.1 3
I 4#1 2 14240 '414 .2 45.2 23.3 Z6.6 1.0.0 9.5 3
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A K L M P R S T U V W
121 23 4 82 0 0.0 0 0 0 0722 7 2 122 90 355 28.8 7240 6490 48 48123 7 3 122 90 355 27.4 0 0 0 0724 7 4 122 90 335 28.8 0 0 0 0725 12 3 122 90 290 26.0 0 0 0 0726 12 4 122 90 370 30.1 0 0 0 0727 5 2 123 62 300 23.3 5860 6000 92 92728 5 3 123 62 320 24.7 0 0 0 0129 6 5 123 62 275 23.3 0 0 0 0730 22 3 123 62 280 24.7 0 0 0 0731 22 4 123 62 310 24.7 0 0 0 0•32 4 4 101 0 0.0 0 0 0 0(33 4 5 101 0 0.0 0 0 0 0134 13 3 101 0 0.0 0 0 0 0735 13 4 101 0 0.0 0 0 0 0136 17 5 101 0 0.0 0 0 0 0737 3 2 96 0 0.0 0 0 0 0738 3 3 96 0 0.0 0 0 0 0739 7 4 96 0 0.0 0 0 0 0A 740 7 5 96 0 0.0 0 0 0 0741 16 2 96 0 0.0 0 0 0 0

./

--- A



APPENDIX G

ONE-FACTOR ANALYSIS OF VARIANCE .

COMPLETELY RANDCMIZED DESIGN

RESERVE PARACHUTES

j i
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ANALYSIS OF VARIANCE FOR VARIAt3LE .REAKWAR

SOuR(.E Dl- SUM OF SQUARES M[AN SQUARF.

YEAR 6 b70.U955.). 145.015481

ERROR 194 2255,53664 11.626418

RESIDUAL 194 2255.51664 11.62641di

CORRECTE0 TOTAL 200 3125,b3254 15.b28163

TESTS SOURCE DF SUM OF SQUARES MEAN SQUARE

:AUMERATUR YEýR b 870.U9590 145.01'983

DENOMINATUR ERROR 194 2255.53664 11.626 4 76'

F VALWI. PRIOU F

12.472+1 u.JoUul

LtiJ .01 .... LSD .•5

2.3294( 38t3 1,766U7•95b

MEANS

YEAR N BREAKWAR

6 1 50.0000000
7 8 49*1250000

8 13 49.b153846
4 22 50.i181818

10 39 45.9487179

11 63 48.3492063

12 55 44.5U727

OVERALL MI:ANS 201 47.1686567

2': A
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ANALYSIS OF VARIANCE FOR VARIABLE-BRtAKFIL

-*SOURCE .... FE SUMOF-SQAR . EAN-SQRe

YEAR 6 1255.25305 20.208841

A ERROR 194 2842.16377 14.650329

RESIDUAL 194 . 2a-2.1637. 14.65O32"

CORRECTED TOTAL 20u 4097.41682 20.487064

TESTS SOURCE DF- SUM OF SQUARES MEAN SQUARE

fNUMERATOR YEAR 6 1255.25305 209.208841

DENUMINATOR ERROR 194 ... 2842.16377 14.6b50329

F VALUE PRob F

14.26o01 o.oo)1

" -. 01 . .. LS. SL) U

2.61463479 1.98248i91

MEANS

YEAR N f3REAKFIL

6 1 455.U0000(0
7 8 46.8750000
8 13 49.9230769
9 22 49.4090909

10 39 44.1794872
.........-.... 3 . T4444444

12 55 42.8854545

OVERALL MEANS ........ 201 .45.g d l1

)A

• •" -l2
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ANALYSIS OF VARIANCE-FOR VA-RIABLE ELNGWAR

SOURCE- DF SUM OF SQUARES MEAN SQUARE'

YEAR 6 . . 356.38753 59.3979213

ERROR 194 2481.13914 12.7893770

RESIDUAL .94 2481o13914 12.7893770

CORRECTED TOTAL 200 2t37,52667 i4.1876333

1tSTS SOURCE OF SUM OF SQUARES MEAN SQUARE

NUMERATOR YEAR 6 356.38753 59o3919213

DENOMINATOR ERROR 194 2481.13914 12.7893770

F. VALUE.__ PROB -

.b64432 o_0.UOu4

LSD.Oi L.AJ .b ;o-

2,44312382 1.e5229778

MEANS

vEAR N ELONGWAR

6 1 30,(00000
7 8 21.1250000
8 13 25.0769231
9 22 22.b454i4S

10 39 21.6666667
11 63 21*.9306u9

12 55 24,6581818

OV--ALL "M --AN- 201...------ ------
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ANALYSIS OF VARIANCE FOR VARIABLE ELUNGFIL

SOURCE OFW WI" "nS 4OAR'E-

YEAR - 6 ' 24.9c4502" . 104.1575u3

ERROR 194 2262.73657 . .11.6635V1

RESIDUAL . 194- 2Ži2.T36-7 . l6635

CORRECTEU TOTAL 200 2687.68159 "14o4384ud

rLSTS SOURCE OF SUM OF SQUARES MEAN SQUARE
NUMERATOR YEAR 6 624*94502 104,1575U3

DENUM1INATUR ERROR 194 2262.73657 ll.§6b391

F VALUE PKOb F

8.o93014 Oo•O01

1- ";'T.. .. 'S .

2o3331LU•44 1076bb651

MEA,s' S,

YEAR N ELONul"IL

6 1 20.06ouuOo
7 8 26*250uuuU
8 13 30.6923077
9 22 2807721273

10 31 26.1282001
I. 63 29.791b5od
12 30,.2363b3f,

------------------------------------------------=

UVLRALL MEANS 201 287960 99.)-

-,..,&.
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ANALYSIS OF VARIANCE FOR VARIABLL TEARWARP

SOURCE ARM-F-S-A MEN-SW-k

YEAR 6 23.972192 3.99536527

ERROR 194 158.043778 U.814b5865

RESIDUAL 1494 ....... 1.5. 410 3 " .8I4686'

CUkRECTEL TOTAL 200 162o015970 0.,910094S

TESTS SOuRCE OF SUM OF SQUARES MEAN S0UARý

NUMERATOR YEAR .6 23*972192 3.99536527

DENOMINATOR ERbOR 194 158.0437"114 0.81465865

F VALUE PiOb I

49044J4 O VC02

{ .. .. l 5D ,'TO$.... ... LS .& 05

O.b6166u189 ")*4t074-jl4t-

YEAR N... TEARWARP

6 1 7.9uooooc0
7 8 8.U 3 TfOvOO

8 13 6.70769231
22 7.37954545

-. 10 39 6.53461538

12 55 7.19636364

enCo- o-------------- -------------------

(M~RALL MEANS 201 7T.-645Z2 3q

----
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ANALYSIS OF VARIANCE FOR VARIABLL TEARFILL

SOURLE ' SUIJARt:

YEAR 6 b5.734546 1U.95766,J

ERROR 194 140*.470?'7 0.7241602

AkSIUUAL 194 140'46b7071 O.12416u2

L ORReCTEL TOTAL 20Q 2j6.2?2lb7 1.0311083

TLSrS SOURCE CI- SWUM O SQUARES MKiAtl SWUARL

NUMERATUR YEAR 6 65o.I'i4596 10,95sibbo

0:NU4 INA iJO R R 194 14U%.487sj'lI 07?416UZ

F VALUE ORUP I

1,511843 C.001,

SL
F'-,• .. . .. ... ..

/.

YEAR N TtkARUILL

6 1 8, 00006,0
7 8 .12U0

8 13 6.l5384615

10 39 6,1O1Zt•10S

12 s ?.170oo0ooo

---------- a---a--------flba.

UVIRALL lI4ANS -n01 6. 1is- 1J.$s3

• ' ' • • - " , -I I I I - I / •i II



APPENDIX H

ONE-FACTOR ANALYSIS OF VARIANCE

COMPLETELY RANDOMIZED DESIGN

MAIN PARAChUTES

4?
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ANALYSIS OF VARIANCE FOR VARIABLE BREAKWAR

SOu4.- -(i-• u, --- M A" SQUARE-

YEAR 6 546.0790U 91.U13216S

ERROR 518 7155*.0524-) 13.a1,2425

RESIUUAL 51s 7155.05240 ... 61284b

CU(kLCTEu TOIAL 524 7vul.13'.70 14.b9b6blj2

TESTS SOURCE UF SUN Lf SQUARES MtAN SOUA•L

SUMERAT04 YEAR lb $46*.03b 94,U.$2.6ý

Vt0M NATk TO k tRlg Sid 7?15>5tZ,520 13*$12842

F VALUt PAUL F
| 6.bOG3O.uOOI

... S l ... LSO *0

YEA R 4.REA~wAq

6 5 42.140OuO0
7 82 4S.•4634t.
8 49• 44.4000000
9 120 46.026bo6b

10 _99 4S*0242424IO P'6 4S.O61,Ž,.,8

12 64 43.19S3125

OVERALL P9,EANS S52
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ANALYSIS OF VARIANCE FOR VARIABLE BREAKFIL

SOuRCE - F

YEAR 6 860,65105 143,441841

ERROR 518 6544.59741 "12.b34358

RESIUUAL 518" 654,•5914r- "120b34-645

CORECrEU TOTAL 524 ?4U0,.24846 14.112154

TýSTS SOURCE OF SUN OF SMAJRES MEAN SQUAAE

NUMERATOR YEAR 6 b6O.65105 143o441841

OE.WHMINIATUR ERROR 518 _654459141 12.6A4356

F VALUE pko0

1.33310.0

-- ,"•b'T01o ASs

1.5 0063896 1.14J33212

YEAR 4 BREWF IL

6 s 36.4000JUO
7 6 4S.,4341463
a 49 43.0408163
9 120 45.3311667

10 919 .5000(oob
1.06 4)3.,010

12 64 .42,367175

----------- L o-------
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ANALYSIS 0f VARIANCE FUR VARIAfBLE ELONGWAR

SOURCE OF SUM UF SQUAR*S• MEAN SQUARE

YEAR 6 330.60599 55.1(O497b

ERRUR 518 9575.79013 18.4W1613

RESIt UAL 516 957 7•013 18.4660ýIJ

COARECTEC TUTAL 524 9906.39611 1U.9053461

TtStS SOURCE OF SUM UF SQUARES MEAN SQUAkc

NUMERATOR YEAR 6 33U06U599 5.1uO9978

UENOK1ATUAE •KIWR 51 - 9515.79013 16o4bbbdll

F VALUE ItRCB &-

VEAR 14 EWNtGWA.

S6 ZI.ebOgu-,•--:.-
7 #1 26.146341.'

B 49 Z3.5734694
120 25*27750,i)

164 246.005050

EtaabLIt 2S.16 0160?

uvtRLL 1EANSzi.24w,7
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ANALYSIS OF VARIANCE FOR VARIA8LtL CLLN(;FIL

SOURCE ME'AW SQUAML

1

YEAR 6 876*ul697 146.136161

ERU,518 8b57*10216 16.71255S2

RESNbUAL 5 14- ~ 6 5.1 0Id2 16 16. 712 15 i2

CUJttiECTEIu TOTAL. $24 9533,91912 18,1945UZ

r..STS SOJ.CE OF SU14 OF SQU.AR~ES MEAN SUUARE

WH#ERAToJip YEAR 6 876461697 146,166

OMUNhTlOR ERRiOR 518 a-.121 16.712i5t

F VALUE ~ C~~

LL Ski LW, -*5

YEAR LOkl

0 12A 2.+0'06333

10 99 Na. 06 G6Fi
11 106 .0624
12 64 z.~lz

------ .. ....----------- e

UVtRALL REA14S TOTA 27,4883810

C-,eSS•E OF$WO •AES LENSUR
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ANALYSIS OF VARIANCE FOR VARIABLE TEARWARP

SOURCE '-F S UF-- S - MEAI"SQUAkE

YEAR 6 58.50919 9.75153181

FKiROK 516 1008.92993 1.94774118

RESIUUAL .... - 009Ž99 ... 1.9477411b

CORRECTEC( TOTAL 524 1067.41912 2.03704,b6

TISTS SUURCE UF Sw4 OF SQUARES MEAN SwUARL

NUALRAt(R YtAR 6 58.50919 9.751•51d

UE-NORINA T ERROR 518 1a00.92993 !.$4,14,41"

F VALvr- PACO

-. r1 .Su L S .,

¢..

YEAR• TkARWAAP

to 1 6 . 6 Z f%

12 6 4 ?9656203

OVLAALL PfAN$ 5d ¶5 7.4,550ro4z
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ANALYSIS OF VARIANCE -FOR VARIABLE TEARFILL

-SODu R CE .. .- -" T -' -- U- -E'- T h E •,-'-J-•U E

YEAR- 6 ... 34.918290 5.81471497

ERROR 518 . ..66874739 -. 142751996

RESIDUAL Si 6.179 1-275Ib

CORRECTED TOTAL"524. . 695o793029 -. 1.32784929

TESTS SOURCE UF SUM Oý SQUARES MEAN SQUARE

NUMERAIOR YEAR 6 34.918290 5.8!971497

UENOM1'JATUR ERROR 518 660.874739 1.27581V96

F VALuE PROC F

4.56155 O.GU003

/ ~~~~L30-701-- ....... LSI .

S0,.46H66392F"---.362.36/690

MEANS

YEAR N TEARFILL

6 5 6.9600000
7 82 7.97682927
8 49 7e15102041
9 12u 7.49666667

10 99 7.33030303
11 106 7.Z6226415
12 64 7.59375000

"UVERALL"MEANS 525 7.46742b57



APPENDIX I

ONE-FACTOR ANALYSIS OF VARIANCE

COMPLETELY RANDOMIZED DESIGN

RESERVE AND MAIN PARACHUTES COMBINED

*4/.!

1 3
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ANALYSIS OF VARIANCE FOR VARIABLE BREAKWAR

"* SO~URcE .. Uh~F~S (fwdrSOS~t�- " A- 4kE

YEAR 6 597.1527 99.5254515

ERROR 719 11032.8275 15.3446836

RESIUUAL 71. 1O3 2-.-• 5 ..... 446836

CORRLCTEL TOTAL 725 11629.9802 16.041352U

TtSTS SOURCE OF SUM OF SQUARES MEAN SQUARE

NUMERATOR YEAR 6 597.1527 99.5254515

DENOMINATO.R E_.OR 719 -. .11032.8275 15.3446•,b

F VALUE _RUb

6.4ý599 0~0

s ... . 0• . . ..... .... L

./ 1.402q5b01*.. 1L06b50734
I " "~~~~~~~MI=ANS ............ ..

YEAR N bREAKWAR

6 6 43,4500000
"7 90 4.5.8644444
8 62 45*8887091
9 142 46.6915493

10 138 45.2855072 -

12 119 43.8016807

---------------------------------------------------------

OVERALL MEANS 726 45.4687328
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ANALYSIS OF VARIANCE FOR VARIABLE BREAKFIL

SOURCE ... SIMN --- AR... MEAN"4UAR

YEAR 6 986.9815 164.497918

' ERROR 719 10987.B021 15.282061

RESIDUAL . 19 i09d7.021 . 1,.282Ob1

CORRECTED TOTAL 725 11974.7897 16.516951

TESTS SOURCE OF SUM UF SQUARES MEAN SkýJUARE

NUMERATOR YEAR 6 986.9875 1b4.497916

DENOMINATOR ERROR 719 10987.8021 15.2820b1

F VALUE PROKL F

10.7b412 O..'JOul

. LS ' .... . LSU . 5

1* .400• 9 .022 1.06432819

MEANS

YEAR N BREAKFIL

6 6 39.!•0000O
7 90 45.562222
8 62 44.4836710
9 142 45.9697183

10 138 44.4094203
11 .. 169 44.7224852
12 119 42.6067227

OVERALL MEANS 726 ... 6006-87
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ANALYSIS OF VARIANCE FOR VARIABLE ELONGWAR

SOURCE OF SUM OF-SQUARES MEAN SQUARE

YEAR 1 -14.3826 24*0637711

ERROR 719 13050.560 . 18i1509877

RESIUUAL .. 719-- ..... 130-50-"6018-6'1-"--5- 8• t.'9877

CORRECTED TOTAL 725 13194.9428 ib.199921U

TtSTS SOURCE DF SUM OF SQUARES MEAN SQUARE

4UMERATOR YEAR 6 144.3826 24.0637711

UENOMINATOR ERROR 719 13050.5601 18.1509877

F VALUE PROfH F

132 57*6 0.2421

S-- - LsU ~ . ....... LSO .C5

1.'525b61i74 1.15993786

MEANS

YEAR N ELONGWAR

6 6 23.0500000
7 90 ... 25.7000000
8 62 23,8887097
9 142 24.8542254

- 10 138 24.77898551 1 ""1•--4 T560
12 119 24,8042017

-- -- -- - -- -- - -- -- -- - -- -- -
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* ANALYSIS OF VARIANE FOR "VARIABLE ELONGFIL

YEAR 6 9b7.8775 1640646253

ERROR 719 11748.5901 16.340181

RESIUUAL -7149 .. .11.74 "85961 ----- -16 -*- Oia-

CORRECTED TOTAL 725 12736.4676 17.567542

TESTS SOURCE OF SUM OF SQUARES MEAN SQUARE

AUMERATOR YEAR 6 987.8775 164.646253

WD.NOMINATUR ERROR 719 11748.5901 16,340181

F VALUE PKOt F

10.07616 _ o.uoO

""u "IT' r- L St J .5

1.44'7749 14'-... l. LU55m28

MEANS

YEAR N . . .LONGFIL

6 b 27.4000000
7, 90 25.9377778
8 62 26.3483871
9 142 29,0330986

10 138 27.2601449

12 119 29.3403361

----------------------------------------- ----------

OVERALL MEANS 726 27*895187
I I I I I I • I l ~ l ~ I I ~ l l • l l ~ l i I "1

•N
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ANALYSIS OF VARIANCE FOR VARIABLE TEARWARP

SUURCE T J O ~ V~~~

* YEAR 6 73.96513 12.32?7211

ERROR 719 1199F6696b 1.b687997

RESIUUAL 819 66,46-"'9-f '6ý874 7

CORRECTED TOTAL 725 1273.83208 1'.7570098

TESTS SUURCE OF SUM OF SQUARES MEAN SQUAkE

NUMERATOR YEAR 6 73.96513 12.3275211

UENOMINATOR ERROR 7L9 11998669b6 1*6b87997

F VALUE I'CB r

7.36706 UeUlGol

I

/

'0.4•02665?i58- 0.351711b1u

MEANS

YEAR N TEARWARP

6 6 6.80000000
7 90 7,89444444
8 62 6.94838710)
9 142 7,4933098b

10 13b 6.95905797
11 169 7*20680473
12 119 7*61006403"

-------------- --------

OVERALL 'ME4ANS 726-- 7.34kU6_666
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ANALYSIS Of VARIANCE FOR VARIABLE TEARFILL

SOURCE 'F SUM O'SUARE'-" KPAN SQUAi

YEAR 8 87,451178 14.5751964

ERRUk 719 882,585905 1.*275186

RESIUUAL 719 .. 882.58ts905- 1.227 18co

Ct3RtCTED TuTAL 725 q70.O37083 1.3379822

ftSTS SOURCE OF SUM OF SQUARES MEAN SQUARE

NUMERATOR YEAR 6 67.451178 14.o5t1964

OENO|INATOR ERAOR 719 482.582 5 L,22•TId,

F VALUL P$1Jb I-

LI.B737LO.•,UO1

LS04 ' LSD

U,13968U•Ab u.300t646M

YEAR N TEARFILL

6 6 ?7o2666667

1 qO 8.0066667'
8 62 6,94191548 .1

9 ' 14Z 7.4809652
IU13b 649h29?1(%L

it " 169 6,99OU4l4

1Z 119 1,39789sL6

--------------------------------- -----------------

OVtAALL MEANS 72b 7.270O3030



APPENDIX J

TWO-FPCTOR ANALYSIS OF VARIANCE

RANDOMIZED COMPLETE BLOCK DESIGN

RESERVE PARACHUTES

/

I"

• . -,
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MEANS

PANEL N BREAKWAR

1 45 47.2511111
2 58 47,0310345
3 23 46.4782609

YEAR
7 4 48.5000000
8 12 49.9166667
9 a t0.1250000

10 24 45,4583333
Q1 50 47.9600000
12 28 44,289285?

LSO .01 LSO .05

3.13)76334 2,369277?1

T.4'

• . -. -
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MMANS

PALN OREAKFIL

145 46.Za556
2 se 45.Q051124
3 3 44,4695652

7 4 45.7500000
3 12 $0.1666667

t o 24 43,v3s33M
L• o 4?,O000(04

SLSO -Ot LSD -A'5
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f MEANS

PANEL N LLONGWAR

I 45 23,5933331
2 58 23o0172414
3 23 22o7956522

YEAR
7 4 19,0000000
8 12 24.6666661
9 a 21*3750000

10 ?4 20,29.16667
11 50 23.6400U00
12 ý? 24.964285?

.1

LSO .01 LSO .05

2.19019$4? Z.10951138
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MEANS

PANEL N ELONGFIL

1 45 29.2000000
2 58 29,4482759
3 23 29.0434783

YEAR
7 4 22.5000000
8 12 30.7500000
9 8 28.7500000
U, 24 26.9166667
11 50 29.7400000
12 28 31.00000U0

/

LSU .01 LSD .05

2,73478b508 2.06761837

V
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MEANS

PANEL N TEARWARP

1 45 7.08555556
2 58 7.05689655
3 23 6.93043478

YEAR
7 4 7.90000000
8 12 6.72500000
9 8 7.86250000

10 24 6.64166667
Ii 50 7.00300000
12 28 7.24285714

----

LSD .01 LSD .05

0

0.712'15611? 0,538421b12

ki

P4

S ... . . .
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MEANS

PANEL N TEARFUL

1 45 6.91777778
2 58 6.63275862
3 23 6.42173913

YEAR
7 4 8.82500000
8 12 b.12500000
9 8 7.81875000

10 24 5.93541667
11 50 6.54200000
12 28 7.24285714

LSU .01 LSD .05

0.652417719 0,493256629

{.I



162

N0 N Om1- -0 N f,-
< - P. 0% a0 't0 4~00.

D %0
CI0 - I.- 0 4 4

(A 0 4 0 U 0 i

"4 0

U. LN LAW

CC .. U N 0 uc 0 rC 0
rm > r- N
.0 - 0 0 ' 0

in ,1 0 in 0 u.f 0

U.JU

ui C4 LAI 0 f"

J .0 0 u0 40 a

/ ".4 .. W

-Jt
It 1

U.
tA -I 0'% %Al .

4j % 0 f1- P.t
I- P- 0M~

LU in fl A . F - Ln

U. L . .m Zt .

I.L 0
LL'T cM3

0- -. 4 CC u-
W4c I.- 4.

41 n-YC 
4-u .1 lu w ;-p

-j me *
LA.. 0 0



APPENDIX K

TWO-FACTOR ANALYSIS OF VARIANCE

RANDOMIZED COMPLETE BLOCK DESIGN

MAIN PARACHUTES

i16
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MEANS

PANEL N BREAKWAR

1 27 43,7666667
2 51 44,1372549
3 50 44.5560000
4 47 44,8361702
5 40 44.*7600000

YEAR
6 5 42.1400000
7 40 46.0700000
8 10 44,1200000
9 30 46.896666?

10 45 44,9866667
11 70 43.1Z85714
12 15 40.8600000

I.

LSD .01 LSO .05

2.40224457 1.82078552

-- 4
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MEANS

PANEL N BREAKFIL

1 27 44.2740741
2 51 43t8431373
3 50 44.3920400
4 47 43.6957447
5 40 44.0675000

fEAR
6 5 38.4000000
7 40 46,2175000

4 10 44,3300000
9 30 46035000OO

10 45 44,5844444
11 70 2*7271%29
12 15 39.7133)33

LSO 401 LSO .05

-Z.4904423 2.04514585

?-
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KE ANS

PANEL 
N ELON6WAA

1 27 27.00370372 51 25.9960784
3 50 26.Z840000

44? 2546744681
40 26.1250000

---------------------------------- ------ Wt
YEAR

6
S40 21,420000
a to 14.3400000i • -O 26*Z$66466

10 Z1.000000

iz V5 Z50000

4LSO .01 LSD .O5

3'13824lZ7 2.37863731
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MEANS

PANEL N ELONGFIL

1 27 25.3444444
2 51 26.4196078
3 50 27.1380000
4 47 27.3765957
5 40 26.3350000

YEAR
6 5 28.8800000
7 40 25.'825000
8 10 27.2800000
9 30 27.7033333

10 45 27.1288889
11 70 26.4028571
12 i5 26.9400000

LSD .01 LSD .05

2.75351906 2.08703518
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MEANS

PANEL N TEARWARP

1 27 7.98518519
2 51 7.19215686
3 50 7.28800000
4 47 7.27234043
5 40 7.64250000

YEAR
6 5 6.58000000
7 40 7.94250000
8 10 7.10000000
9 30 7.77333333

10 45 7.02222222
11 70 7.34285714
12 15 7.30000000

LS[) .01 LSD .05

0.904461801 0.685538530
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MEANS

PANEL N TEARFILL

1 27 7.71111111
2 51 7.43725490
3 50 7.21000000
4 47 7.45744681
5 40 7.83000000

YEAR
6 5 6.96000000
7 4'. 8.14250000
8 10 6.75000000
9 30 7.83000000

10 45- 7.23111111
1it 70 7.41142857
12 15 6.97333333

I LSD .01 LSD .05

0.778701127 0.590217948
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APPENDIX 1.

THREE-FACTOR ANALYSIS OF VARIANCE

RANDOMIZED COMPLETE BLOCK DESIGN

MAIN PARACHUTES

176
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MEANS

PANEL N BREAKWAR

1 27 43.7666667
2 51 44.1372549
3 50 44.5560000
4 47 44.8361702
5 40 44.7600000

JUMP
1 40 43.9150000
2 20 43.1550000
3 15 46.4733333
4 10 42.3300000
5 15 43.7000000
6 20 46.2600000
7 10 40.6700000
8 15 48.1000000
9 35 45.7114286

10 35 43.1228571

--------------------------------------------------------/

YEAR
b 5 42.1400000
7 40 46.0700000
8 10 44.1200000
9 30 46.8966667

10 45 44o9866667
11 70 43.1285714
12 15 4•0d800000

LSD .01 LSO .05

2.17418289 1.64139175
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IS

MEANS

PANEL N BREAKFIL

1 27 44-2740741
2 51 43.8431373
3 s0 44.3920000
4 47 43.6957447
5 40 44.0675000

JUMP
1 40 44.0200000
2 20 42,6550000
3 Is 46.3066667
4 10 40.5600000
5 15 43*4400000
6 20 47,0600000
1 10 39.5400000
8 15 4846733333
9 35 44.1971429

10 35 42,5171429

YEAR
6 5 38.4000000
7 40 46,2175000

* 8 10 44o3300000
9 30 46.3500000

I v 45 44.5844444
11 70 42.1271429
12 15 39.7133333

LSD .01 LSO .05

.*284284592 2,14619W3
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MEANS

PANEL N ELONGWAR

) 27 27.Q037017
o2 25.9960784

4 40 26.1250000

JUMP
1 40 27,1400o00
2 20 23.6600000
I Is Z?7.4200000

4 10 Z5.•.10000
5 l V25.31))3)
6 zo 18.5)00000
7 10 24.5200000
Ois 27. OZOOOOO
9 35 2*4•B00000

YEAR
6 5 2i.66000oo
7 40 ?6.4250000

St10 24.)400000
9 30 26.Z8666t7

t0 45 27.0511k11
it 70 25.0000000
12 15 Z5.0850000

tSCI .01 t10 .05

),156i2153 Z.38•8•53c
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MEANS

PANEL N ELONGFIL

1 27 25.3444k44
2 51 26.4196078
3 50 27.1380000
4 47 27.3765957
5 40 26.33500010

JUMP
1 40 27.1000000
2 20 26o5200000
3 15 26.3333333
4 10 25.3700000
5 15 25.8066667
6 20 25.0650000
7 10 29.0600000
8 15 26.6133333
9 35 28.5400000

10 35 25.3857143

YEAR
6 5 28.8800000
7 40 25.1825000
8 10 27.2800000
9 30 27.7033333

10 45 27.1288889
11 70 26.4028571
12 15 26.9400000

LSD .01 LSO .05

2.70593262 2.0428342d
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MEANS

PANEL N TEARWARP

1 27 7.98518519
2 51 7.19215686
3 50 7.28800000
4 47 7.27234043
5 40 7.64250000

JUMP
1 40 8.06000000
2 z0 7.60500000
3 15 7,84666667
4 10 8.52000000
5 15 7.61333333
6 20 6.84500000
7 10 5.83000000
8 15 7.76666667
9 35 6.98000000

10 35 7.04857143

S~YEAR

6 5 6W56000000
7 40 7.94250000
8 10 7.OOOOOu
9 --" 70 .77333333
10 74,0222222
I1 70 7.34285114
A12 15 7.30000000

---------------------------------------- -----

LSD .01 LSD .05

0.659732282 0.49&06255i
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MEANS

PANEL N TEARFUL

1 27 7.71111111
2 51 7,43725490
3 50 7.21000000
4 47 7.45744681
5 40 7.83000000

JUMP
1 40 8.04250000
2 20 7,50000000
3 15 7,76666667
4 10 7,880000u0
5 15 7.77333333
b 20 7.32000000
7 10 6.13000000
8 15 7.80000000
9 35 7.28857143

10 35 7.09428571

YEAR
6 5 6.96000000
7 40 8.14250000
8 10 6.75000000
9 30 7.83000000
10 45 7.23111111
II 70 7.41142857
Iz 15 6.97333333

LSD .01 LSD .05

0.824338555 0.622331500
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